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of spondylolisthesis by Neugebauer in 

1892, has served to arouse considerable 
interest in this subject; at first among obste- 
tricians and more recently among orthopedic 
surgeons. Although there is no reason to be- 
lieve that the incidence of this lesion is in- 
creasing, it is evident that the clinical recogni- 
tion is becoming more common, for the iso- 
lated report of this type of case is now being 
supplanted by long series such as that by 
Meyerding, 1930. Many papers on the subject 
of spondylolisthesis are found in the literature, 
but in spite of this the high incidence does not 
seem to be appreciated generally. 

Herbiniaux is credited with reporting the 
first clinical observation of this lesion in the 
latter partof the 18th century. Kilian, in 1853, 
termed this lesion “spondylolisthesis” and 
described it as a clinical entity. Occasional 
reports of this condition are encountered in 
the obstetrical literature of the latter half of 
the 19th century. After years of study and 
travel investigating anatomical specimens 
through Europe, Neugebauer published his 
famous thesis on this subject. Prior to 1884, 
forty-three specimens of spondylolisthetic pel- 
ves were known, these were carefully studied 
and formed the basis of his paper. His classi- 
fication of the etiological factors resulting in 
anterior slipping of the proximal vertebral 
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body is widely quoted and subscribed to by 
writers on this subject. Reference to Neu- 
gebauer’s paper indicates that the develop- 
mental defects of the laminew have been un- 
duly emphasized by many authors quoting 
this authority. Neugebauer writes: “How- 
ever, as I have said elsewhere, all the results 
of anatomical and clinical study of the etiology 
of spondylolisthesis certainly oblige us in 
most cases to look on an injury as the cause 

” In considering the influence of trauma 
he goes on to say: “If the entire posterior 
transverse span of the arch of the fifth lumbar 
vertebra is still in its normal place, and if it 
is either not ossified on to the sacral articular 
processes, or if it be, if there is no elongation 
in the inferior lumbar articular processes from 
behind forwards, we may then suppose a 
primary fracture of the interarticular portion 
of the arch of the fifth lumbar vertebra (no 
spondylolysis existing at this place)... ”’ 
Neugebauer continues with a general con- 
sideration of the etiology: ‘“We may formulate 
the etiology of spondylolisthesis at the present 
time as follows: Olisthesis may exist— 

“‘r, On the ground of congenital lateral de- 
fect in the ossification of one or both sides of 
the arch of the fifth lumbar vertebra, especi- 
ally in the interarticular portion of the arch 
(spondyloschisis interarticularis congenita ar- 
cus vertebralis). 





‘2, On the ground of primary fracture 

(a) Of the sacral articular processes, if the 
posterior transverse span of the arch of the 
fifth lumbar vertebra is displaced forwards, 
and its inferior articular process exhibits a 
corresponding anteroposterior elongation, 

‘*(b) Of the interarticular portion of thearch 
of the fifth lumbar vertebra, if the posterior 
transverse span of the arch is not displaced 
forwards, but has remained in its normal posi- 
tion, and whether the lumbosacral joint is 
ankylosed or not.”’ 

Neugebauer’s observations were based on 
anatomical material which reflected the more 
advanced stages of spondylolisthesis. That he 
realized this is shown by the following: “It 
lies with anatomists and pathological anato- 
mists and those who make surgical and foren- 
sic postmortems to look out for the early 
stages of spondylolisthesis in all cases of in- 
jury from falling. If this is done I am sure 
that before very long commencing or ad- 
vanced spondylolisthesis lumbosacralis will be 
occasionally discovered during the examina- 
tion of dead bodies at various places.” 

Lambl, a former teacher of Neugebauer, 
holds opinions diametrically opposed to the 
latter with reference to spondylolisthesis. He 
criticizes the work of his pupil and then goes 
on to discuss the etiology of the disorder. 

According to his opinion primary hydror- 
rhachis is the most important factor in the 
etiology; primary anomaly of ossification in 
the fifth lumbar vertebra resulting in intra- 
articular schisis and lysis he looks upon as 
unessential. On the other hand, he says intra- 
articular fracture of the vertebral arch has 
not been proved and finally the supposed 
fracture of the sacral articular processes is a 
fiction. 

On the basis of his own investigations and 
studies, to which he has devoted more than 
30 years, he has set up the following ten 
theses: 

1. For correct understanding of the genesis 
of spondylolisthesis, fetal sacrolumbar hy- 
drorrhachis is not only a plausible but a 
necessary prerequisite. 

2. The traces of hydrorrhachis can be de- 
termined in all the specimens of spondylo- 
listhetic pelves and hydrorrhachis itself may 
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be used nosologically in the development of 
pelvic deformity. 

3. The attempt at refuting the importance 
of hydrorrhachis suffers from two evils: an 
excess of theoretical insufficiency and a defect 
of practical application. 

4. Refusing to accept the theory of hy- 
drorrhachis leads to by-paths in which en- 
tirely impertinent things are drawn into the 
realm of spondylolisthesis. 

5. The expressions spondyloschisis and 
spondylolysis are not synonyms nor are they 
of the same importance as olisthesis and for 
this reason they must not be confused either 
with one another or with spinal fractures or 
with fracture-like encroachments which may 
occur in connection with elongation from trac- 
tion and atrophy from pressure in the verte- 
bral arch. Unless these precautions are fol- 
lowed with reference to terminology there will 
be hopeless confusion. 

6. The rudimentary interposed vertebra 
which 30 years ago was described and pictured 
in two spondylolisthetic pelves will be of 
historical importance in the future also; no 
amount of disputation can obliterate its 
existence. 

7. So-called ‘‘congenital spondylolisthesis” 
is an invention of the lazy brain; whose non- 
existence may be proved without any particu- 
lar effort. 

8. A fracture of the intra-articular portions 
of the fifth lumbar vertebra and resulting 
olisthesis have up to the present never been 
determined in a single case. 

g. An attempt at explaining spondyloptosis 
by a quick movement or any sort of traumatic 
intervention rests upon a basically false con- 
ception and upon insufficient knowledge of the 
museum specimens. 

10. A supposed “fracture of the sacral 
articular processes” represented as an etio- 
logical factor of spondylolisthesis is, to put it 
mildly, a piece of anatomic nonsense. 

The above ten theses, the author says, will 
be proved by a study of the specimens and 
in large part by statements taken from Neu- 
gebauer’s own work. In defense of his position 
the author shows the enthusiasm of a crusader, 
closing with the quotation: ‘‘Out of thine own 
mouth do I judge thee, etc.’ Luke, xix, 22. 
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Fig. 1. Diagram showing forces acting on “isthmus” 
of last lumbar vertebra. 


Herrgott also took Neugebauer to task, dif- 
fering with him as to the etiological factors 
producing separation of the lamine, Herrgott 
contending that inflammatory changes, sec- 
ondary to trauma, present in the interarticular 
region of the laminz resulted in the solution 
of bony continuity. 

Frequent reference to vertebral caries is en- 
countered. In this type of case the anterior 
displacement of the body of the fifth lumbar 
vertebra must be considered as secondary to 
the disease process. Anterior displacement 
due to disease of the lateral articulations must 
be considered as part of a secondary deformity 
rather than part of the disease process. 

Lane maintains that the anterior displace- 
ment is the product of prolonged stress and 
strain and is quite normal in certain classes 
of workers. 

In discussing the anatomy of the lumbosac- 
ral region Kleinberg says: ‘“The forward in- 
clination of the fifth lumbar has been assumed 
to be weak in its relationship with the sacrum. 
In a lateral view one gets the impression that 
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SHEARING STRESS ON INCLINED PLANE 


Cos i X 100 Wt. on 


Sin 1 X 100 Per cent plane per cent 
o degrees. . 00.00 100.00 
10 degrees 17.36 98.48 
20 degrees 34.20 93.97 
30 degrees 50.00 86.60 
40 degrees... 64.28 76.60 
45 degrees... 70.71 70.71 
50 degrees. . 76.60 64.28 
60 degrees 86.60 50.00 
70 degrees 93.97 34.20 
80 degrees. . 98.48 17.36 
go degrees 100.00 00.00 


Fig. 2. Principle of inclined plane as applied to lumbo 
sacral region. 


the fifth lumbar is ready to slip off the sacrum. 
The lumbar articular processes, placed in the 
sagittal plane, favor a dislocation.”’ Diagnosis 
is established by the appearance of the fifth 
lumbar in the anteroposterior view. Trauma 
was a constant factor in the cases reported. 
He says: ‘‘There is no doubt in my mind that 
there is probably some developmental defect 
in the lumbosacral region affecting the body 
and more particularly the ligamentous struc- 
ture in all cases.” 

In discussing conditions producing low back 
pain, Brackett recognizes the existence of a 
potential weakness of the laminz of the last 
lumbar vertebra and calls attention to its 
significance by the following: 

‘Tf the lumbosacral angle is increased, 
which sometimes is the case, to nearly a right 
angle, security of this joint is lessened. There 
may be a congenital weakness (non-union, 
cartilaginous union) in the structure of the 
neural arch, to which the articular processes 
which give anchorage are attached, thus giv- 
ing insecurity to the lumbosacral articulation 
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Fig. 3. Gross specimen. Bilateral lesions of the isthmus of the fourth and fifth 
lumbar vertebra. Arrows indicate typical site of defect. 


which awaits only strain or blow to give way. Von Lackum, in an excellent treatise on the 
In such cases abnormal strain is thrown on mechanics of the lumbosacral region, con- 
ligaments and pain ensues. Disability is out cludes in part that— 
of all proportion to the severity of the acci- “rt. The lumbosacral joint is an unstable 
dent, just as it is in cases of trauma, with old mechanism because (a) it is the juncture of a 
arthritis, and in both recovery is long delayed mobile and an immobile part; (b) the usual 
or never comes.” means of joint stabilization are at a dis- 
advantage in consequence of a developmental 
structure designed for the all-fours position; 
(c) it is the site of rotating action which is 
often asymmetrical; (d) it is the site of tre- 
mendous shearing strain. 2. The strain at 
the joint is always shearing, regardless of 
position. ... 8. Fusion can be done without 
fear of affecting the usefulness of the part.”’ 
In 1927, Asbury reports his clinical observa- 
tions of 27 definite cases of spondylolisthesis: 
“Subluxation of the fourth lumbar vertebra 
occurred three times in this series, but in each 
instance was secondary to subluxation of the 
fifth lumbar vertebra. In my opinion, this is 
Fig. 4. Posterior view of fifth lumbar vertebra. Com- always true, because the variations, defects, 
plete separation at “isthmus.” and normal conditions necessary for the pro- 
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Fig. 5. 


Posterior view of third, fourth, and fifth lumbar vertebre. 





Fig. 6. 


duction of spondylolisthesis are present only 
at the lumbosacral joint.” His cases ranged 
from 13 to 65 years of age with over one-half 
in the third decade. In 23 of 27 cases trauma 
was a definite etiological factor in the produc- 
tion of this slipping. Backache was the chief 
complaint in 95 per cent. 

Asbury discusses the gradual development 
of the surgical treatment but does not describe 
the treatment he employed in his series. He 
does not state his observations regarding the 
incidence of lesions of the isthmus. 

In discussing Dr. Asbury’s paper, Dr. John 
Dunlop states: ‘‘We have operated in six cases 
of this nature at the Los Angeles General 
Hospital, and in addition to these congenital 
malformations, every one of these cases en- 
abled us by operation to demonstrate frac- 
tures of the lamina. We did fusions in all 
cases.” 

Probably the longest series of cases of 
spondylolisthesis treated operatively were 
studied by Hibbs and Swift. 

In reporting 23 cases showing forward dis- 
placement of from one-quarter inch to the full 
width of the body of the fifth lumbar they 
state: ‘There was found uniformly to be a 
separation of the lamin of the fifth lumbar 


Lateral view of third, fourth, and fifth lumbar vertebre. 


from its pedicles at a point dorsal to the supe- 
rior facets, so that there was no bony anchor- 
age to prevent the body of the fifth lumbar 
with the superimposed spine from slipping 
forward. This is believed to be a congenital 
defect, and it seems obvious that an operation 
which will produce strong bone fusion be- 
tween the fourth or third lumbar vertebra and 
the sacrum is the logical procedure to employ 
in order to give stability to such a spine.” 
The average age of his cases was 29.9 years, 
males 15, females 8. A positive history of 
injury preceding the onset of symptoms was 
given in 48.8 per cent. 

“The higher incidence of pseudarthrosis in 
this group is explained by the pathology, 
which makes the operation (Hibbs fusion) a 
good deal more difficult than usual and neces- 
sitates most meticulous care in the dissection 
and transposition of bone. It is believed that 
even in these cases a bone graft is unneces- 
sary.’ Results of operation have been good 
in 79.4 per cent of cases. 

Junghanns, in a recent paper, considers the 
role of lesions of the interarticular area of the 
lamina in their relation to spondylolisthesis. 

Based on 30 cases examined at autopsy, 
spondylolisthesis was found to exist at the 

















Fig. 7, left. Tracing made of the roentgenogram of the 
specimen (Fig. 3). 


fifth lumbar vertebra in 20 cases and at the 
fourth in to cases. A cleft formation in the 
interarticular portion was found in all in- 
stances. He suspects a congenital anomaly in 
the bone nucleus formation which leads to the 
development of an abnormal epiphysis at this 
point. Contrary to many statements in the 
literature there is normally no epiphyseal line 
between the superior and inferior articula- 
tions. But for this assumption of abnormal 
splitting of the bone nuclei of each half of the 
arch there was found no corresponding ana- 
tomic foundation in the examination of nu- 
merous spinal columns of the newborn. 

Meyer makes a sharp distinction between 
the actual slipping process and the prelimi- 
nary stage, the loosening of the interarticular 
portion. He considers the latter always an 
acquired condition resulting from (a) a pe- 
culiarity in the relative positions of the lateral 
articulation, (b) the increased strain due to 
lordosis, and (c) excessive motion at the 
lumbosacral juncture. 

The general considerations of spondylo- 
listhesis have been described so well in the 
papers ‘“Spondylolisthesis” by Turner and 
Tchirkin, Albee, and Meyerding, that further 
discussion would seem unwarranted. 

Of all the factors involved in the production 
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Fig. 8. Anteroposterior and lateral roentgenogram of 
specimen (Fig. 3). 


of spondylolisthesis the solution of bony con- 
tinuity of the interarticular area of the lamina 
is probably the most important. 

T. A. Willis’ paper on “Vertebral Anoma- 
lies’ deals with the incidence of separate 
neural arch of the vertebra in so clear and 
comprehensive a manner that rather extensive 
quotation is permissible: 

“The condition described in our earlier 
papers as separate neural arch has long been 
recognized, but its frequency of occurrence has 
not been appreciated. Poirier referred to it, 
and it has been mentioned in anatomical dis- 
cussions as a rare variation. Le Double in 
1912 recorded 22 instances in literature and 
added 11 of his own. In 1923 the writer 
reported 31 specimens found among 748 skele- 
tons (4.28 per cent); in 1924 Turner described 
the condition, reporting several cases. 

‘* Neugebauer ascribed the condition to lack 
of fusion between two centers of ossific ition 
existing in each lateral half of the neural arch. 
This explanation has apparently been fol- 
lowed except by Lane, who attributed the 
separation in his case to excavation of the 
bone by rotation of the last lumbar on the 
sacrum. Neugebauer’s theory would be suffi- 
cient if his postulated double centers of ossifi- 
cation were actually found. I have not yet 
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Fig. 9, left. Tracing of lateral roentgenogram, Case 1. 
Fig. 10. Case 1. Loss of bony continuity at isthmus 


discovered embryological confirmation thereof 
in study of specimens or in literature. 

‘ The separation of the neural arch occurs in 
the lamina between the superior and inferior 
articular processes, so that the body of the 
affected vertebra with its superincumbent 
weight loses bone connection with the spinous 
and inferior articular processes that anchor 
the trunk to the pelvis. This is a most im- 
portant factor in spondylolisthesis and should 
be more generally recognized. The defect may 
be unilateral as in 15 of our 57 specimens, 13 
on the right and 2 on the left, or bilateral as 
in 42. It was found in female skeletons 3 
times and males 54. Once the first lumbar was 
affected, once the third, 5 times the fourth, 
45 times the fifth lumbar, and 5 times the 
sixth. 

“It has been suggested that the separate 
neural arch is really a fracture. If so, the last 
lumbar vertebra is the most frequently frac- 
tured of all bones, as 3.8 per cent of the skele- 
tons examined showed such separation. Con- 
sideration of the individual specimens shows 
no callus formation or rounding off, the frag- 
ments suggesting fracture without union. In 
bilateral defects of the arch, separation of the 
fragments might account for lack of attempted 
union, but in the unilateral defect immobiliza- 
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of last lumbar vertebra. 
Narrowing of intervertebral disc. 


First stage spondylolisthesis. 


tion of the parts by the intact lamina is per- 
fect, and these also show no callus or attempt 
at union. In the writer’s opinion actual dis- 
union, when it occurs, is the result of trauma, 
but there is a pre-existing defect in the neural 
arch so that fibrous or cartilaginous tissue is 
ruptured, rather than bone, and this shows no 
bone callus forming function. Such tissue 
separates more readily than bone and stretches 
under strain so that displacement of the frag- 
ments becomes more and more marked, 
anchorage of the spinal column to the sacrum 
depending entirely upon the stretching fibrous 
structure. Some of the specimens examined 
showed beveling of the lumbosacral surfaces 
suggesting frequent sliding of the one on the 
other.” z 
“ISTHMUS 

In the following observations relative to 
lesions of the interarticular portions of the 
lamin and their relation to spondylolisthesis 
the term “isthmus” is employed to designate 
this portion of the neural arch. “Isthmus” 
is descriptive and conveys the impression of 
a narrowing as well as the linking of two larger 
parts. On observing the pars interarticularis 
of normal lumbar vertebriv, it will be noted 
that this area is the most narrow portion of 
the entire neural arch, measuring in its cross 
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Fig. 11. Case 2. Aged 31 years. Lesion of isthmus. 
Traumatic. 


section from but one-half to two-thirds of the 
corresponding sections of the pedicle or the 
posterior portion of the lamina. 

The great discrepancy between the high in- 
cidence of lesions of the isthmus reported 
from observations of anatomical material by 
Willis and others and the scarcity of such 
lesions reported during life indicate that ob- 
servations of the lumbosacral region are fre- 
quently incomplete or that the presence of 





Fig. 12, left. Tracing of lateral roentgenogram, Case 2. 
Fig. 13. Lesion of isthmus of last lumbar vertebra. 


such lesions is unknown or not generally rec- 
ognized. Any lesion found in 4 per cent of 
individuals must be considered as of common 
occurrence and any accurate evaluation of 
such lesions, from a clinical standpoint, must 
necessarily depend on an accurate knowledge 
of its presence or absence in the lumbar spines 
of long series of patients with and without low 
back symptoms. 

Roentgenologists are frequently at fault for 
not insisting on good films which will reveal 
the detail of all bony structures at the lumbo- 
sacral juncture. Good lateral films may be 
obtained with great regularity if sufficient 
skill is displayed by technicians. If only a 
portion of the interest now shown in dem- 
onstrating gastric lesions could be employed 
in the study of lumbosacral lesions the results 
would be enlightening. Further consideration 
of the roentgenology of this area will be found 
elsewhere in this paper. 

Von Lackum has called attention to the 
constant presence of shearing strains at the 
lumbosacral juncture, and it is hardly neces- 
sary to mention the principle of the inclined 
plane as applied to this region (Figs. 1 and 2). 
Reference to the diagrams and table of shear- 
ing forces will emphasize the tremendous 
forces acting on the isthmus of the lamina 


Note vertical sacral surface. Very slight displacement 
of the spine on the sacrum. (See operative findings.) 
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when the upright position is assumed. The 
potential force of weight bearing becomes al- 
most unbelievable when increased by the 
inertia of motion, leverage, and muscle spasm 
resulting from sudden strains or falls. 

The normal isthmus of intact bone being 
rigid and inelastic, it must withstand this 
shearing force without much assistance from 
the soft structures which are in some measure 
relaxed and to some extent elastic (Fig. 1). 
Sudden, severe shearing strain may readily 
cause solution of continuity through the 
isthmus before the full checking effect of the 
soft structures comes into play. Under these 
circumstances the posterior neural arch and 
the body of the last lumbar vertebra tend to 
separate because of the superincumbent 
weight. In the absence of bone repair, the 
shearing strain must be resisted by the soft 
tissues alone. This type of tissue does not 
withstand prolonged strain as does bone, 
undergoes gradual elongation, and may be the 
site of pathological changes. A similar mecha- 
nism is present in unreduced congenital dis- 
location of the hip. 

Should a congenital cleft be present in the 
region of the isthmus, the above factors would 
be much more effectual in altering the rela- 
tions at the lumbosacral juncture. 


Vig. 14, left. Tracing made of the roentgenogram in 
Case 3. 
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The exact coincidence of the point of maxi- 
mum shearing strain of the isthmus and the 
site of “congenital” clefts suggests the pos- 
sibility that some of these clefts may, in 
reality, be fractures occurring during early 
childhood. 

Very little investigation has been carried 
out to ascertain the presence of true congenital 
clefts. Willis writes as previously mentioned: 
“T have not yet discovered embryological con- 
firmation thereof in study of specimens or in 
literature.” In a more recent personal com- 
munication, Willis states that he has found 
such a lesion in the study of fetal spines. 
Junghanns says, “But for this assumption of 
abnormal splitting of the bone nuclei of each 
half of the arch there was found no cor- 
responding anatomic foundation in the ex- 
amination of numerous spinal columns of the 
newborn.” 

In an attempt to establish developmental 
defects of the ossification of the isthmus of the 
lamina as having direct connection with the 
clefts found clinically or at postmortem, a 
study was made of fetal spines. Serial histo- 
logical sections of the lumbar spines of fetuses 
were made in such a manner as to reveal the 
region of the isthmus. No instance of a di- 
vided osteogenetic center of the lamina was 





Fig. 15. Roentgenograms of Case 3. Traumatic lesions 
of isthmus. (See operative findings.) 
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found. Osteogenesis was found to begin in 
the interarticular portion and to extend 
gradually in both directions, that is, anteriorly 
through the pedicle proper to meet the body 
and posteriorly to meet the lamina of the op- 
posite side (Figs. 52, 53. 54. 55). In several 
sections it was noticed that ossification pro- 
gressed by forming cyst-like spaces, the thin 
shell of bone replacing the cartilage in the 
region of the isthmus. Such an area of in- 
complete ossification entirely replacing the 
cartilage at the isthmus would leave a vulner- 
able area which because of being more rigid 
than the adjacent cartilage might give way 
under certain conditions of stress. The ossifi- 
cation of the isthmus of the fifth lumbar ver- 
tebra was not found to vary from that of the 
proximal vertebr, and therefore does not ex- 
plain the prevalence of this lesion in the lower 
lumbar vertebre. 

The incomplete fissure occasionally seen at 
the region of the isthmus in the roentgeno- 
gram adds weight to the theory of defective 
ossification rather than fracture. Complete 
division through the isthmus with separation 
of the fragments must be attributed to trauma, 
either acute or chronic. 

A specimen revealing bilateral lesions of the 
isthmus of the fourth and fifth lumbar verte- 


Fig. 16, left. Tracing made of the roentgenogram in 
Case 4. 


bre is shown in Figures 3 to 8. This specimen 
consists of a loosely articulated vertebral 
column including the lumbar vertebre and 
sacrum. All soft structures have been re- 
moved and a description is necessarily limited 
to the bony elements. 

The general contour and structure of the 
first and second lumbar vertebre are well 
within normal limits except for moderate 
wedging of the body of the former, and definite 
osteophytic lipping of the margins of the 
articulating body surfaces on the anterior and 
lateral aspects. Osteophytic changes of much 
lesser degree are present about the margins 
of the lateral articular processes. 

The body of the third lumbar vertebra is 
well formed and gives only slight evidence of 
osteophytic changes about its margins. The 
inferior portion of its spinous process is fanned 
out to about three times its normal width. 
This change is very evidently that of new 
bone formation stimulated in part at least by 
contact with the superior surface of the 
spinous process of the fourth lumbar vertebra. 
Osteophytes are more pronounced on the 
margins of both the superior and inferior 
articular processes. 

The upper portion of the body of the fourth 
lumbar is quite normal, while the inferior part 





Fig. 17. Roentgenograms, Case 4. Lesion of isthmus 
of last lumbar vertebra. (See operation.) 
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flares widely along its anterior and lateral 
margins. Large, smooth osteophytes over- 
hang the periphery of the articular borders. 
The superior lateral articulations show large 
osteophytes which extend medially, well over- 
lapping the inferior process of the third Jumbar 
vertebra. The spinous process shows evidence 
of abundant new bone formation throughout 
its superior surface, apparently produced by 
the same stimulus which resulted in the 
similar change (described above) on the 
spinous process of the third lumbar vertebra. 

This spinous process together with the 
lamin and inferior articulations forms a 
single loose fragment which is separated from 
the superior articulation by narrow, nearly 
transverse clefts about 0.5 centimeter below 
the lower margins of the facets of the superior 
articular processes. The margins of the cleft 
at the isthmus on either side are thin, only 
slightly irregular, and show no evidence of new 
bone formation. The body of the fifth lumbar 
vertebra is somewhat flattened. Definite new 
bone surrounds the superior articular surface 
at the site of attachment of the capsular 
ligament. The posterior portion of the neural 
arch is free, being separated by transverse 
clefts of the isthmus at the lower margins of 


LAMINA OF 


LUMBAR VERTEBR® 283 





Fig. 18. Case 5. Aged 56 years. Spondylolisthesis of 
fourth lumbar vertebra. ‘Tumor’ could be noted only 
on deep palpation. 
the articular facets of the superior lateral 
articular processes. 

This entire specimen was rearticulated by 
means of elastic bands to hold the vertebra 
and their fragments in position. On hyper- 
extension the tip of the lower lateral articular 





Fig. 19, left. 
Fig. 20. 
placement of spinous process and anterior displacement of 


X-ray tracing, Case 5. 
Roentgenograms, Case 5. Note posterior dis 


body of the fourth lumbar vertebra. In the anteroposterior 
view note pseudarthrosis between laminw of the third 
and fourth lumbar vertebra. (See operative findings.) 








Fig. 21, left. Tracing made of the roentgenozram in 
Case 6. 
Fig. 22. Roentgenograms, Case 6. Lesion of isthmus 


processes entered the cleft at the isthmus of 
the next vertebra distinctly separating the 
fragments. This mechanism of separation 
may in some measure explain the absence of 
evidence of repair and certainly would favor 
the interposition of much soft tissue. 


Fig. 23, left. X-ray tracing!Case 7. 
Fig. 24. Roentgenograms, Case 7. Loss of continuity 
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of the fifth lumbar vertebra. Narrowing of the interverte- 
bral disc and osteophytic reaction on the anterior aspect 
of the lumbosacral juncture. 


It is impossible to attribute the clefts in 
this specimen to either trauma or develop- 
mental changes with any degree of certainty. 
They are located at the points of maximum 
stress and strain and coincide with the isth- 
mus. The absence of evidence of reparative 





at isthmus of the fifth lumbar vertebra. Lateral displace- 
ment of the second on the third. 
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processes points toward a developmental de- 
fect as well as to a post traumatic pseud- 
arthrosis. 

Roentgenological studies of this specimen 
were made to determine the most advanta- 
geous views demonstrating known lesions of 
the isthmus. On the suggestion of Dr. James 
T. Case, professor of roentgenology at North- 
western University Medical School, the articu- 
lated specimen was imbedded in paraffin to 
maintain constant relations of the individual 
vertebre and distance from the film. Without 
disturbing the specimen, lateral views were 
made with a fine focus 1o milliampere tube 
at 30 inches, the tube being shifted 11% inches 
vertically between the exposures. Eight 
lateral views were made, each showing the 
projected shadow in the various shifts men- 
tioned above. Further exposures were made 
with the tube at the level of the lumbosacral 
juncture. Shifts, anterior and posterior to 
the true transverse plane of the specimen, were 
made to demonstrate the effect of oblique pro- 
jections. An analysis of the films obtained re- 
vealed that a true transverse film centered 
over the region of the isthmus revealed the 
lesion in definite outline. Views other than 
this failed to superimpose the lesions on the 
right and left sides and even obscured definite 


X-ray tracing, Case 8. 
Roentgenograms, Case 8. 


Fig. 26, left. 


Fig. 27. Loss of bony 
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Fig. 25. Case 8. Aged 13 years. Lesion of isthmus. 


Traumatic. 
separation at the isthmus by superimposing 
shadows of dense areas of the pedicles or 
lamin. 

Anteroposterior and postero-anterior films 
were made in both the vertical and cross 
shifts. These films were unsatisfactory as 
compared with true lateral views, for although 
irregular shadows of the laminz suggested 
pathology of the isthmus the definite clear 
cut view of the separation was lacking. In 
the anteroposter‘or plane, flat projection of 
the involved lamina by oblique shift revealed 
the cleft at the isthmus to fair advantage. 








continuity at isthmus of fifth lumbar vertebra. (See 
operative findings.) 








Fig. 28, left. 


Fig. 209. 


X-ray tracing, Case 9. 
Roentgenograms, Case 9. Loss of bony con- 


In the clinical study of this lesion, stereo- 
scopic films of the lumbosacral juncture were 
made with the patient supine. An oblique 
anteroposterior shift was then made, the cen- 
tral rays passing just above the symphysis 
pubis giving a flat projection of the lamina 
of the last lumbar vertebra. A lateral film 
(14 by 17) showing the entire sacrum and 
lumbar spine was then made. To secure more 
detail of the isthmus, a true transverse film 
was made with a small cone. 

The oblique projection missing the ilium on 
one side was found to be very unsatisfactory. 

Considerable skill and patience is necessary 
to obtain satisfactory lateral films showing the 
bony detail of this region. In many cases the 
contour of the spinous process is lost by the 
heavy exposures. These films may be im- 
proved by partial reduction of the black areas. 

Probably no one factor, in the recognition 
of lesions of the isthmus, is more important 
than suitable roentgenograms of this area. 

SUMMARY OF CLINICAL CASES 

Eighteen cases presenting lesions of the 
isthmus (interarticular) area of lamina have 
been studied in this series. All patients had 
been referred for orthopedic examination be- 
cause of low back symptoms. Inasmuch as all 
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tinuity at isthmus of fifth lumbar vertebra. (See operative 
findings. ) 


observations of patients presenting lesions of 
the isthmus have been in patients with low 
back symptoms, no attempt to draw general 
conclusions has been made. 

In this series of 18 cases the sex distribu- 
tion was equal, there being 9 males and 9 
females. The age at the time of examination 
ranged from 13 to 56 years, the average age 
being 34! years. The ages at time of first 
symptoms were from 11 to 45 years, the aver- 
age being 28 years. The duration of symptoms 
prior to examination was from 1 week to 38 
years with an average of about 7 years. 

In 12 cases the onset of symptoms was very 
abrupt and, in all but one of these, associated 
with definite trauma. The types of acute 
trauma varied considerably in character, but 
in each instance an abrupt increase in the 
shearing strains could well be expected. Falls 
resulting with the patient striking on the 
buttocks occurred in 4 cases. Direct blows 
to the lumbar area occurred in 2 cases. In 
both of these, acute flexion of the spine ac- 
companied the direct force. One case was 
rolled under a locomotive. In another, symp- 
toms date from a definite manipulation of 
contracted spinal muscles in the presence of 
a marked lordosis. Abrupt onset while lifting 
heavy objects occurred in 2 cases. In 1 case 
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Tracing made of the roentgenogram in 


Fig. 30, left. 
Case 10. 


the onset of low back pain was abrupt but 
could in no way be associated with any 
trauma. 

In 6 the onset of symptoms was gradual 
but was associated with repeated strains, as 
lifting with the back partially flexed. In all 
cases symptoms were increased by prolonged 
standing, carrying heavy objects, or increased 
mobility at the lumbosacral juncture. Pro- 
longed fixed strains were more incapacitating 
than frequent changes in position. 

The lumbar pain was described as a dull 
ache across the posterior aspect of the sacrum 
extending laterally to the region of the sacro- 
iliac joints. In 8 cases definite sciatic radia- 
tion was present. In 5 of these sciatica was 
bilateral, 1 showing bilateral foot drop. In 
5, discomfort in the anterior aspects of the 
thighs accompanied the lumbar pain. In 5 
no true radiation was present. 

On examination of this series, no uniform 
findings were made. Increase of the lumbar 
lordosis was a most common observation but 
in 1 case a total obliteration of the normal 
anterior curve of the lumbar spine was pres- 
ent. When spondylolisthesis was marked, a 
characteristic bony “tumor” (Fig. 43) was 
found in the midline of the back. Proximal 
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Roentgenograms, Case 10. Lesion of isthmus 


Fig. 31. 
of last lumbar vertebra. 


to this a very abrupt lordosis was present. In 
each case of spondylolisthesis operated upon 
this ‘‘tumor” was found to consist of the spin- 
ous process and lamine left in their normal 
site, while the spine had advanced anteriorly 
in relation to the sacrum, by separation 
through the isthmus. 

Muscle spasm was consistently present in all 
but 1 case. Tenderness in the lumbosacral 
region was a common observation. In cases 
of spondylolisthesis a typical shortening of the 
back and increased prominence of the buttocks 
and iliac crests were noted. Fixed sensory 
changes were found in only 1 case. 

The X-ray findings were most consistent, 
separation of the neural arch through the 
region of the isthmus being bilateral in each 
case. In 15 cases this was found in the last 
presacral vertebra (fifth lumbar) alone, in 2 
cases lesions of both the fourth and fifth were 
present. In 1 the fourth lumbar alone was 
involved with no change in the fifth. 

The angle of inclination of the superior 
surface of the first sacral vertebral body varied 
considerably, measuring from 25 to 80 degrees, 
averaging about 60 degrees. Inasmuch as 
measurements of this angle were made on films 
taken with the patient lying on his side, this 
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Fig. 32, left. Tracing of roentgenogram in Case 11. 
Fig. 33. Roentgenograms, Case 11. Lesion of isthmus 


figure is probably much less than the true in- 
clination of the sacral surface in the upright 
weight bearing position. 

No forward slipping (spondylolisthesis) was 
found in 7 cases, up to one-half inch in 7, and 
from one-half to 1 inch or more in 4. As 
mentioned, this occurred at the lumbosacral 


Fig. 34, left. Tracing made of the roentgenogram in 
Case 12. 


with second degree spondylolisthesis. Thinning of inter- 
vertebral disc. 


juncture with the exception of one case in 
which it occurred between the fourth and 
fifth lumbar vertebre. 

Spina bifida occulta of the fifth lumbar 
ver. >ra was present in but 1 case. Midline 
defects of the laminz of the upper sacral 
vertebre were present in 6 cases. 7% .¢ lateral 





Fig. 35. Roentgenograms, Case 12. Lesion of isthmus 
with first degree spondylolisthesis. Spina bifida occulta. 
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articulations showed some variation as to 
planes but in general these were symmetrical 
and well formed. It was very interesting to 
note that the common gross developmental 
defects, such as unilateral sacralization, were 
entirely absent in this series. Sclerosis of the 
lumbar and sacro-iliac regions was present to 
some degree in all cases. Changes character- 
izing old arthritic processes were not much in 
evidence even in the older cases. 

Of this series of 18 just 50 per cent were 
operated upon. In each of the 9 cases the 
findings at operation were nearly identical. 
The spinous process, lamina, and_ inferior 
articulations in each case constituted a very 
mobile fragment attached only by relaxed 
ligamentous structures. The cleft of the 
lamina at the isthmus was found to be filled 
with firm fibrous tissue. No cartilage could 
be identified in any case at the site of this 
lesion. In 2 cases soft callus was found at 
the margins of the cleft. In the 5 cases of 
spondylolisthesis operated upon, the loose 
fragment was very prominent, forming the 
“tumor” seen on examination. 

The posterior aspects of the lamin were 
exposed and freed of ligamentous tiss: | by 
subperiosteal dissection (Hibbs operation). 
Bone br‘ ?zes were turned from one lamina to 
the adjacent one. As a heavy column of bone 
seemed desirable, the Hibbs operation was re- 
inforced by osteoperiosteal grafts from the tibia 
or by large cancellous transplants from the 
posterior ilium. The ilium was exposed by a 
separate incision or by the transverse incision 
used in the trisacral fusion operation (Chandler). 
In each case the fusion extended from the third 
lumbar vertebra to the second or third sacral, 
inclusive. The results of operation have been 
extremely satisfactory and point toward com- 
plete relief, although the time postoperative 
is still rather short. One patient (Case 15), 
a very poor risk, died from bladder complica- 
tions, but this must be considered as an 
operative death. Excepting this the post- 
operative course was very mild in each case. 
The average period of recumbency was 7 weeks. 
Following this the back was protected with 
a reinforced fabric corset for 4 to 5 months. 

The great mobility of the posterior segment 


of the neural arch found at each operation 


clearly indicated that whatever stability re- 

mained at the lumbosacral juncture was due 

to soft tissue structures and not to bone. 
CONCLUSIONS 

1. Solution of bony continuity at the 
isthmus is a common lesion of the lower 
lumbar spine. 

2. The presence of such a defect can be de- 
termined clinically and by the proper inter- 
pretation of good roentgenograms of the 
lumbar spine. 

3. The stability and strength of the lumbo- 
sacral articulation is impaired by the presence 
of such defects. 

4. The developmental origin of such clefts 
has been assumed rather than proved. 

5. Further study of spines of the fetus and 
newborn is desirable. 

6. Fractures of the isthmus are frequently 
complicated by spondylolisthesis. 

7. Operation, in selected cases, will restore 
stability to the lumbosacral juncture. 

I wish to express my appreciation to Doctors I. W. 
Ryerson and R. O. Ritter for their co-operation in the 
clinical phases of this study and to Doctors James T. Case 
and F. L. Jenkinson, roentgenologists of Passayant and 
St. Luke’s Hospitals, respectively, and Miss Falk, X-ray 
technician, for their invaluable help in this study. 


CLINICAL CASE REPORTS 

Case tr. F. B., female, aged 40 years, entered the 
hospital December 6, 1928, complaining of a dull, 
aching pain in the lumbosacral region, occasional 
pain radiating down the posterior aspect of the 
thighs to knees. This pain had been present for 8 
years. At about 5 years of age during convales 
cence from scarlet fever, patient suddenly lost all 
muscle function distal to lower dorsal region. The 
return of muscle function came about gradually 
during the next 2 years. Considerable doubt as to 
the exact cause of this paralysis existed, it being 
considered as an anterior poliomyelitis by some 
eminent consultants and as a cord lesion of other 
origin by others. 

During childhood and early adult life patient 
developed a marked lordosis and had some evidence 
of spasticity of both lower extremities. In 1921, dur 
ing a course of manipulations directed toward the 
reduction of the lordosis, under the supervision of 
an outstanding orthopedic surgeon, she felt and 
heard something snap in her lower lumbar region 
and experienced sudden severe pain which radiated 
down the posterior aspects of both legs. Since that 
time she has had frequent attacks of similar pain 
which is greatly aggravated by standing, riding in 
a motor car, or on excessive motion of her lumbar 
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spine. At no time has there been any sensory or 
sphincter disturbance. 

Note: Onset of lumbar pain was during passive 
flexion of lumbar spine. 

Examination revealed a short, slightly overweight 
woman of about 40 years. She stood with abdomen 
very prominent and upper trunk extended. The 
contour of the back suggested some collapse of the 
spine, it being short and broad and the iliac crests 
prominent. A very pronounced lordosis of the lum- 
bar spine was present. At the level of the fourth 
spinous process there was a marked depression in 
the midline. Flexion throughout the lumbar area 
was very restricted but was compensated for by in- 
creased mobility of the hip joints. Extension of the 
spine was painful. Function of hips, knees, and 
ankles was normal. The abdomen, which was re- 
laxed and prominent, showed definite muscular 
weakness in all quadrants. 

Both patellar reflexes were hyperactive. Babinski 
reflexes were present. Ankle clonus was present on 
the left. Both upper and lower abdominal reflexes 
were absent. Irregular involuntary muscular con- 
tractions involve the left leg. Sensation was 
normal. Gait was somewhat suggestive of bilateral 
congenital dislocation of hips. 

Impressions: (1) Primary dorsal lateral sclerosis 
involving pyramidal tracts and anterior horn cells. 
(2) Paralytic lordosis. (3) Spondylolisthesis at 
lumbosacral juncture. Patient was seen by Dr. 
R. A. Hibbs in consultation and the findings were 
concurred in. Spine fusion operation was advised 
but refused by patient. Subsequent history is that 
of persistent discomfort of lumbar region with bi- 
lateral sciatic radiation. Some extension deformities 
of toes of left foot are developing. 

Roentgenograms were made on December 18, 
1928. The anteroposterior view showed normal 
bony contours of lumbar spine and sacrum excepting 
that of the fifth lumbar, which was low on the 
sacrum. The lamine were narrow, the spinous 
process was well formed. The lateral articulations 
were not evident. There was marked sclerosis of 
entire lumbosacral region. The sacro-iliac joints 
appeared normal. 

The lateral view showed a moderately marked 
lordosis involving the entire lumbar spine. The 
intervertebral disc at the lumbosacral juncture was 
definitely thinned. The body of the fifth lumbar was 
displaced anteriorly and down about 3¢ inch. The 
first sacral surface was rounded and deficient along 
its anterior margin. The anteroposterior diameter 
of the fifth was 374 inches as compared to 334 
inches of the fourth. A very definite loss of bony 
continuity of the lamina was present in the inter- 
articular region (isthmus) of the laminz of the fifth. 
This was about % inch wide. The angle of the first 
sacral was 60 degrees. 


This patient had been unusually active 
physically and in spite of a marked lordosis 
had no low back symptoms until forced flexion 


resulted in some change at the lumbosacral 
juncture which was manifest to the patient 
as a very distinct “crack” accompanied by 
severe referred pain. Symptoms of varying 
degrees of intensity have persisted to the 
present time. It is reasonable to believe that 
the demonstrable lesion of the isthmus oc- 
curred at that time. The cross strains result- 
ing from the lordosis and inclined sacral 
surface are greatly augmented by the leverage 
of passive flexion. The firm interspinous and 
inferior capsular ligaments and other soft 
structures fixing the posterior portion of the 
neural arch to the sacrum and fourth lumbar 
vertebra permit the partial anterior displace- 
ment of the body of the fifth lumbar on the 
first sacral. This displacement is maintained 
by the superimposed weight. Further dis- 
placement is prevented by the ligaments and 
muscular structure as well as the resistance 
offered by the intervertebral disc. The ex- 
istence of a developmental cleft would seem 
unlikely in this instance because of the normal 
relations (as far as symptoms indicate) at the 
lumbosacral juncture in the presence of a 
severe lordosis. The normal development of 
the posterior neural arch, the spinous process, 
and inferior articulation indicates that these 
structures have developed in response to the 
normal strains and functions present in intact 
vertebre. 

The inciting factor in this case was trauma. 
The presence of a pre-existing developmental 
fissure cannot be ruled out for obvious reasons, 
but the exact coincidence of this possible de- 
fect with the point of maximum fracture 
strain would make it rather untenable. 


CAsE 2. S.K., male, aged 31 years, “ink grinder,” 
was admitted to the hospital January 30, 1930. 
Patient had been suffering with low back pain for 
1o months. Until onset of present condition this 
patient has been in good general health and has 
never had any low back disability. While working as 
an “ink grinder,” patient was caught by a power 
pulley and thrown across a room, striking his upper 
lumbar area against a barrel. He states that the 
distance he was thrown was about 12 feet. He ex- 
perienced severe pain in his lower back and though 
able to get up was unable to continue with his work. 
He was treated by rest, hot applications, and a pelvic 
belt without relief. Examinations by many con- 
sultants failed to reveal any pathology, and com- 
pensation was stopped, the patient being considered 
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a malingerer. This patient has repeatedly tried to 
carry on with his work but has been unable to do so 
because of low back pain which becomes intense 
after standing on his feet for any length of time or 
after walking more than 4 or 5 blocks. His history 
is otherwise essentially negative. 

General examination was negative. The lumbar 
spine showed no abnormality of outline or flexibility 
but was very tender to pressure over the spines of 
the fifth lumbar and first sacral vertebra. Reflexes 
were normal throughout. Sensation was normal. 
‘Temperature was 98.4 degrees; pulse, 74; respiration, 
18. Urine was negative. Red blood cells numbered 
1,530,000; white blood cells, 8,650; haemoglobin, 88 
per cent. 

Roentgenograms were taken on February 4, 1930. 
The anteroposterior view showed no abnormality 
other than a transverse type of lateral articulation 
at the lumbosacral juncture. The lateral view 
showed a low lumbar lordosis, quite marked. The 
superior sacral surface approached the vertical. A 
very definite line indicated lack of bony continuity 
in the interarticular region of the lamina (isthmus) 
of the fifth lumbar vertebra. There was no anterior 
displacement of the body of the fifth on that of the 
first sacral vertebra. This patient was discharged 
from the ward February 12, 1930, without any treat- 
ment having been carried out. He was observed in 
the dispensary repeatedly and on April 7, 1930, was 
readmitted for operation. 

Operation was performed April 9, 1930—a Hibbs 
fusion with an osteoperiosteal graft from the tibia, 
fourth lumbar to fourth sacral, inclusive. After sub- 
periosteal dissection was complete the spinous proc- 
ess and lamin of the fifth lumbar vertebra were 
found to be freely movable in all directions, showing 
definite lack of bony continuity through the isthmus 
on either side. This fragment was removed from 
the wound but was replaced before the wound was 
closed. The margins of the free ends of the lamin 
were covered with soft new bone suggesting, in gross 
appearance, callus formation. There was no evidence 
of any other attempt at bone repair connecting the 
loose posterior arch with the superior articular 
facets. Note: This case shows evidence of bone 
repair by callus formation at margins of the lesion of 
the isthmus. The postoperative course was very 
mild and the patient was discharged May 25, 1930, 
wearing a reinforced corset. This patient has been 
seen frequently in the follow-up clinic. Relief of 
symptoms is good but as yet not complete. 


In this case trauma was the inciting cause 
of the lesion of the isthmus of the last lumbar 
vertebra if full credence is placed in the 
history of onset. The exact mechanism of the 
lesion of the isthmus is probably very com- 
plicated, although a blow striking the lumbar 
spine from behind and missing the pelvis and 
sacrum would exert its entire force on the 





isthmus and produce more or less anterior 
displacement of the spine on the sacrum. The 
freedom of motion and absence of deformity 
point toward quite normal structural rela- 
tions and absence of local irritation. The dis- 
comfort coming on after prolonged walking or 
standing is quite typically that associated 
with soft tissue strain. The osteophytic re- 
action revealed at operation would indicate 
fracture rather than separation through a 
developmental cleft. 


CasE 3. V. W., female, aged 29 years, domestic, 
had pain in the lower lumbar region with occasional 
pain radiating down the posterior aspects of both 
legs. One week ago patient fell down a flight of stairs 
injuring her back. She does not remember any 
other details of her injury. Acute pain was present 
in the lumbar region but was not of such degree as to 
prevent her getting about. 

Examination revealed no gross deformity of the 
lumbar region. Muscle spasm was marked and 
motion in all directions was very restricted. Pres- 
sure over the general area of the lumbo-sacral region 
revealed acute tenderness. The roentgenograms 
showed a sharp line suggesting a fracture in the 
region of the isthmus of the last lumbar vertebra. 
This patient was instructed to rest at home and to 
use a firm corset holding the lumbar spine and 
pelvis. During the following 4 months this patient 
was seen in the dispensary several times. The com- 
plaints remained about the same. She was ad- 
mitted to the hospital May 6, 1930, 4 months after 
injury. Patient stated that pain was of a dull aching 
character and was located in the lumbar region and 
radiated toward the coccyx. It was exaggerated on 
walking or sitting and occasionally radiated down 
the back of each leg. Her general history revealed 
no other significant facts. Examination at this 
time revealed marked muscle spasm in the lumbar 
region with restriction of motion in all directions. 
Local tenderness was present over the region of 
lumbosacral juncture and over both sacro-iliac 
joints. Reflexes of both legs were normal. Diagnosis: 
fracture of isthmus of last lumbar vertebra. (See 
photograph.) 

Roentgenograms were taken January 17, 1930. 
The anteroposterior view showed failure of union 
of the lamin in the midline throughout the sacrum. 
The spinous processes of the fourth and fifth lumbar 
vertebrz were not as well formed as those proximal. 
The pelvis and sacro-iliac joints appeared normal. 
The lateral view showed the body of the fifth lumbar 
vertebra displaced slightly anterior on the first 
sacral. A very definite line showing loss of bony 
continuity was present in the interarticular area 
(isthmus) of the laminz of the fifth lumbar vertebra. 

Operation was performed May 7, 1930, and con- 
sisted in a transverse incision and subperiosteal dis- 
section of the spinous processes and lamin of fourth 
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and fifth lumbar and first and second sacral verte- 
bre. The spinous process and laminz of the fifth 
lumbar vertebra were very unstable and showed 
failure of bony continuity in the isthmus region on 
both sides. Some soft new bone was found along 
the upper surface of the spinous process. Bone 
bridges after the method of Hibbs were made and 
the entire field covered with cancellous bone from 
the crest of the ilium. Postoperative course was nor- 
mal. December 18, 1930, patient made last visit 
to dispensary. She was completely relieved of 
lumbar pains. X-ray films showed much new bone 
extending from fourth spinous process to sacrum. 


Trauma was directly related to the onset 
of symptoms. The lesion of the isthmus as 
shown by the roentgenogram differed from 
others in this series in being more irregular 
and more characteristic of fracture. These 
X-ray films, however, were made shortly after 
the accident while in the other cases (ex- 
cepting Case 7) films were made after a con- 
siderable period of time. 


CasE 4. M. E., female, aged 28 years, housewife. 
Patient had had pain in the lumbosacral region since 
auto accident 5 years ago. At first the pain was 
associated with the onset of menstrual flow but for 
the past year has been constant except when lying 
down. Discomfort now is directly related to in- 
creased weight bearing and is relieved in the hori- 
zontal position. This patient complained also of 
considerable bowel discomfort and of irregular 
menstruation. 

Examination revealed the sacrum rather promi- 
nent posteriorly. Flexion was moderately limited. 
Lateral bending was good, with possibly some re- 
striction to the right. There was a marked depres- 
sion in the midline at the lumbosacral juncture. 
Joint function of both legs was good. Reflexes were 
normal. The urine was normal. Red blood cells 
numbered 4,120,000; hemoglobin was 78 per cent; 
white blood cells, 7,850. The Wassermann was 
negative; Kahn, negative. 

Roentgenograms were made December 22, 1928. 
The anteroposterior view disclosed failure of ossifica- 
tion of the neural arch throughout the sacrum. 
Marked sclerosis of the lateral portion of both lami- 
nz of the fifth lumbar and of the lateral articulations 
at the lumbo-sacral juncture was present. The left 
sacro-iliac joint was thin, showing some lipping at 
the lower margin. The left pubis was slightly higher 
than the right. The lateral view revealed the 
sacrum to be of a horizontal type. The body of the 
fifth lumbar was in normal relation to the first 
sacral. A rather indefinite line suggests solution of 
continuity of bone through the isthmus or inter- 
articular area of the laminz of the fifth lumbar. 

Operation was performed December 28, 1928—a 
Hibbs fusion operation, third lumbar to second 
sacral, inclusive. A spina bifida occulta of the 





sacrum was exposed. The spinous process and 
laminz of the fifth lumbar vertebra moved freely 
in all directions showing absence of bony continuity 
in both interarticular regions. 


Trauma was very definite in this case. The 
roentgenograms did not reveal the bone struc- 
ture sufficiently well to permit an accurate 
diagnosis of lesion of the isthmus. The free 
arch found at operation was very typical in 
every respect. 


CasE 5. M.S., female, aged 56 years, housewife. 
Patient had had pain in the lower spine for 4 years. 
During childhood had had no back complaint. At 
about 17 years of age, when lifting children, she 
began to have considerable discomfort in lower 
lumbar region. Since birth of child at 18 years she 
has had frequent backache. About 4 years ago she 
fell down a flight of steps to basement, injuring her 
left wrist, knees, and back. Her back condition did 
not incapacitate her at that time. In March, 1930, 
she again injured her back by a fall on the ice. 
Since this fall her back complaint has become much 
more prominent. At the present she has constant 
backache and radiating pains to the thighs and 
knees. Patient indicates a transverse area over 
upper sacral region as the location of her pain. 

Examination of the spine showed some vertical 
collapse with marked lordosis and prominence of 
gluteal regions. The spinous processes of the fourth 
and fifth lumbar vertebra were very prominent 
with a definite depression proximally. On motion 
there was pain in the lumbar region especially on 
extension and right lateral bending. The abdomen 
was very prominent and relaxed. Reflexes of the 
lower extremities were normal. 

Roentgenograms were made July 3, 1930. The 
anteroposterior view revealed a well localized level 
of osteophytic reaction involving the adjacent mar- 
gins of the fourth and fifth lumbar vertebra. The 
intervertebral space was definitely narrowed. The 
lamine of the third and fourth lumbar vertebre 
were in direct contact, forming a pseudarthrosis 
which extended transversely with very marked 
sclerosis of the opposing surfaces. The lateral view 
revealed an anterior displacement of the fourth lum- 
bar body on the fifth. The offset measured about 
34 inch. The spinous processes of the third, fourth, 
and fifth lumbar vertebrz were in close approxima- 
tion, with that of the fourth more prominent pos- 
teriorly. A line of fracture was present in the inter- 
articular or isthmus region of the lamine of the 
fourth lumbar vertebra permitting a separation of 
about /% inch. 

Operation was performed August 13, 1930. A 
midline incision exposing third lumbar to second 
sacral lamin inclusive was made. The posterior 
neural arch of the fourth lumbar vertebra was very 
mobile and fracture lines on both right and left 
sides were readily demonstrated in the region of the 
isthmus. The lamin of the third and fourth lumbar 























vertebre were in close contact, and adjacent soft 
tissue had the appearance of pale granulation tissue. 
A specimen was removed for examination. A Hibbs 
fusion was done, the exposed bone being used as a 
source of grafts. 


Any relation of trauma to the onset of low 
back pain was indefinite in this case. Although 
there was definite anterior displacement of 
the fourth lumbar vertebra, the back did not 
present the usual picture of a spondylolis- 
thesis. The lordosis was evenly distributed 
throughout the lumbar region; the bony 
“tumor” was not present in the midline. 

The roentgenograms and operative findings 
showed the collapse of the spine at the level 
of the fourth lumbar, the body of the fourth 
being displaced anteriorly and the free poste- 
rior arch being displaced posteriorly. The 
inferior articular processes of the third lumbar 
vertebra wedged between the fragments of the 
fourth at the site of the lesion of the isthmus 
increased the displacement of the elements of 
the involved vertebra. Collapse in a vertical 
plane had been sufficient to permit the forma- 
tion of a pseudarthrosis between the lamin 
of the third and fourth lumbar vertebre. 


CasE 6. A. B., white, female, aged 42 years, 
laundress, was admitted to Northwestern Medical 
School Dispensary May 15, 1929. She complained 
of backache and heavy feeling in pelvis. There was 
partial incontinence of urine. About ten years ago 
without definite history of trauma she began to have 
low back discomfort after periods of standing or of 
heavy work. This had been gradually increasing to 
the present time. Sciatica was not present. The low 
back pain had been such as to interfere greatly with 
her work as a laundress. The department of gyne- 
cology made a diagnosis of chronic cervicitis and 
vaginitis, and instituted local treatment. 

Examination showed a rather obese woman with a 
prominent abdomen and a marked general lordosis. 
Motion of the lumbar spine was generally restricted, 
especially to the right. Reflexes were normal. 

Roentgenograms were made May 22, 1929. The 
anteroposterior view showed the bodies of the 
lower dorsal and lumbar vertebra to be normal in 
outline. There was a slight inclination to the left, 
beginning at the lumbosacral juncture. The fifth 
lumbar vertebra was low and partially overlapped 
the first sacral body. Both lateral articulations 
between the fifth lumbar and first sacral were very 
indistinct and irregular in outline and position. 
Marked sclerosis of the last lumbar and first sacral 
vertebr was present. The sacro-iliac joints were 
well defined. Very slight lipping was present at 
their lower margins. The lateral view showed the 
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intervertebral space between the fifth lumbar and 
first sacral bodies to be very thin. The fifth body 
was displaced anteriorly about one-quarter of an 
inch on the first sacral. There was marked osteophy 
tic reaction along the adjacent margins of the bodies 
of the fifth lumbar and first sacral vertebra. The 
spinous process of the fifth lumbar was very promi- 
nent, projecting one-half inch behind the line of the 
spinous processes of the upper lumbar vertebre. 
The anteroposterior diameter of the fifth lumbar 
measures 45¢ inches as compared to that of the 
fourth which measures 4% inches on the negative. 
A very definite line showed loss of bony continuity 
of the lamina in the interarticular region (isthmus) 
3¢ inches wide. The angle of first sacral surface was 
50 degrees. The lumbar lordosis was diminished as 
compared with the average. This patient was 
fitted with a fabric corset which gives her much re 
lief and enables her to continue her work as a 
laundress 2 or 3 days a week. 

The natural compensatory changes were 
well illustrated in this case. The thin inter- 
vertebral disc and the building up of the 
anterior margin of the body of the first sacral 
surface both add much to the security of the 
fifth and may be interpreted as an attempt 
to eliminate motion by fusion at this point. 

CasE 7. W. D., male, aged 45 years, switchman, 
was admitted to the hospital May 23, 1930. That 
morning on stepping from footboard of switch en 
gine he was thrown between the rails, the engine 
passing over him and striking him in several places. 
He was able to crawl from beneath the engine. Be 
cause of injuries, patient was brought directly to the 
hospital. 

Examination showed a perineal laceration. There 
was a fracture of the 8th, oth, roth, and rith ribs on 
the right 2 inches lateral to the costochondral junc 
tion. Many abrasions were noted on upper ex 
tremities. The entire back was tender, especially in 
the lower lumbar region. 

Roentgenograms were made June 3, 1930. The 
anteroposterior view showed a slight left lateral 
scoliosis throughout the lumbar spine. The apex 
was between the second and third lumbar vertebra. 
The body of the second was displaced % inch to the 
right on the body of the third. The right half of the 
superior surface of the third was rounded off to 
conform with the concave inferior surface of the 
body of the second. Several small bony deposits 
were present in the soft tissues to the right of the 
spine. The arch of the fifth was narrow, but was well 
united in the midline. The lateral view showed 
arthritic lipping of the bodies of the third and fourth 
lumbar vertebre. A line showing lack of bony 
continuity was present at the interarticular area or 
isthmus of the fifth lumbar vertebra. The body of 
the fifth was in normal relation to the first sacral 
surface. The sacral surface was slightly concave in 
its posterior half. 
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This patient left the hospital after a few days and 
cannot be located for more details of his condition. 

CasE 8. L. R., white, female, aged 13 years, 
American student. Patient had difficulty in walk- 
ing, and pain in the lumbar region and in both 
thighs. In December, 1929, while carrying her arms 
full of groceries she slipped on the icy sidewalk. In 
falling she tried to prevent breaking her wrist watch 
and bottle of milk which she was holding. She struck 
the sidewalk in a semi-reclining and sitting posi- 
tion. She was very much frightened, but was able to 
get up and carry her bundles home. The acute dis- 
comfort in the lumbar region soon subsided and 
after several days disappeared. There was no par- 
ticular discomfort until June, 1930. While sitting 
in school she had a sudden onset of throbbing and 
shooting pain in the lumbar region. She cannot re- 
call any unusual strain of lumbar region immediately 
preceding this attack. She continued with her 
school work for 2 days and then she remained at 
home because of pain in the lumbar region, which 
was greatly aggravated by walking. The discomfort 
increased on activity and was relieved only by rest 
in bed and the use of a pelvic binder. There was no 
history of lumbar or sciatic pain previous to the 
injury. Her general health had been excellent. 
There had been no symptoms referable to cardio- 
respiratory, gastro-intestinal, genito-urinary, or 
neuromuscular systems. 

Examination revealed temperature of 99 degrees; 
pulse, 20; blood pressure, 102-75. (See photograph.) 
General examination revealed no abnormality 
other than that of the lumbar spine. The lumbar 
spine was held partially flexed with lumbar lordosis 
obliterated, thus causing undue prominence of the 
spinous processes of the entire lumbar area. There 
was marked spasm of the lumbar muscles. Lateral 
bending was fairly free, but flexion and extension 
were definitely limited by muscle spasm and pain 
in the lumbar region and in both thighs. Standing 
was possible with support. The lower extremities 
showed normal range of motion in all joints except 
that hyperextension of the thighs was restricted by 
lumbar pain. Reflexes were normal; no sensory 
changes were present. The urine was straw colored; 
acid; specific gravity, 1.017; albumin, 5 milligrams 
per 100 cubic centimeters; and a few leucocytes and 
epithelial cells. There were 3,660,000 red blood 
cells, 6,800 white blood cells, and hemoglobin, 64 
per cent. 

Roentgenograms were taken July 10, 1930. The 
anteroposterior view showed the lumbar spine and 
sacro-iliac regions normal except for a midline defect 
of the posterior arches of the entire sacrum. The 
laminz and spinous process of the fifth lumbar ver- 
tebra were definitely narrower and more sclerosed 
than those of the next level proximal. The lateral 
view showed the sacrum quite horizontal but the 
superior surface made about a 45 degree angle by a 
marked overdevelopment of the anterior margin. 
A definite lack of bony continuity was present in 
the interarticular or isthmus region. This line was 


about one-half inch in width. No anterior displace 
ment of the fifth lumbar was present in this position. 

Operation was performed August 16, 1930. A 
midline incision was used. A Hibbs dissection ex- 
posed the third lumbar to the second sacral spines 
and lamine. The spinous process of the fifth lumbar 
was rather prominent and moved without relation 
to the body of the fifth lumbar vertebra. A line 
of fracture or lack of bony continuity was present 
in the interarticular region on both sides. A midline 
defect was found at the first sacral level. After a 
careful dissection, bone chips were turned down from 
the exposed lamin. This was reinforced by a graft 
from the crest of the left ilium. 


Trauma was directly related to the onset 
of symptoms. The mechanism of the force 
acting on the isthmus was one of a shearing 
strain on a moderately inclined sacral surface 
increased by flexion of the lumbar spine. The 
inertia of the superimposed weight was aug- 
mented by contraction of the trunk muscles. 
A relatively free period intervened between 
the original disability following trauma in 
December, 1929, and the acute symptoms 
coming on without inciting trauma in June, 
1930. 

A typically loose posterior neural arch was 
found at operation. 

Very recent (January, 1931) observation of 
this girl indicates complete relief of symptoms. 

CAsE 9. M. A., female, aged 28 years, housewife, 
complained that pain in the posterior aspects of the 
right and left legs had been present for 3 years, 
when, without injury or warning, patient began 
to have pain in the right lower quadrant of the ab- 
domen and down the posterior aspect of the right 
leg. An appendectomy was done at that time which 
resulted in relief of the abdominal pain. The right 
sciatic pain persisted during all forms of activity 
but was relieved when patient rested in the hori- 
zontal position. About 1 year ago a similar pain 
developed in the left lower abdomen and radiated 
down the left sciatic region. The discomfort in both 
legs was always increased by standing or prolonged 
walking. Other than for this discomfort this pa 
tient was in excellent health. General physical 
examination was essentially negative. The back 
was well formed and straight. Definite tenderness 
was present on pressure over the spines of the fourth 
and fifth lumbar vertebrae. Movement of the spine 
was distinctly limited in all directions throughout 
the lumbar area. Extension caused increased dis- 
comfort down the posterior aspects of both legs. 
Both lower extremities show no impaired joint func- 
tion or abnormal reflexes. Straight leg bending was 
restricted on both sides. The urine was normal. 
The red blood cells numbered 3,940,000; hemoglo- 
bin was 76 per cent; white blood cells, 6,800. 











Roentgenograms were taken on October 22, 1928. 
In the anteroposterior view six lumbar vertebra 
were present. An angulation suggesting a slight dis- 
placement to the right was present at the lumbo- 
sacral juncture. The bone at this level was some- 
what sclerotic. Both sacro-iliac joints showed slight 
lipping at their lower margins. The lateral articula- 
tions were in a transverse vertical plane. The lateral 
view showed the sixth lumbar vertebra displaced 
about 14 inch anteriorly on the first sacral and 
angulated and displaced slightly forward in relation 
to the body of the fifth. The relation of the spinous 
process seemed to be normal. A rather indefinite 
line indicated solution of bony continuity through 
the interarticular (isthmus) region of the lamin of 
the sixth lumbar vertebra. Slight narrowing of the 
intervertebral space was present. 

Operation was performed October 30, 1928. A 
Hibbs fusion operation was done, the spine being 
fused from the third lumbar to the second sacral, 
inclusive, and reinforced with osteoperiosteal graft 
from the tibia. The spine and posterior arch of the 
fifth lumbar vertebra were found to be extremely 
mobile and not attached to the vertebral body by 
other than soft tissue in the region of the isthmus 
on either side. A low grade infection of the wound 
developed but cleared at an early date. 

Recent reports from this patient indicate that 
stabilization by fusion has entirely relieved her of 
low back and sciatic pain. The result is excellent. 


No definite association of trauma with the 
onset of symptoms could be established in 
this case. Bony fixation has given complete 
relief. 


CasE 10. H. B., male, aged 32 years, white, stu- 
dent. Patient had pain in the right lumbosacral 
region and in the right testicle. When 14 years 
of age he first noticed a burning sensation in the 
right lower lumbar region after shocking corn. There 
was no history of a distinct trauma at this time. 
This discomfort had continued until the present time 
and had varied considerably as to intensity. At 
present the pain radiates down the posterior aspect 
of the right leg. The testicular pain was attributed 
to a direct injury at the age of 17 years. Six months 
ago he was under observation in a Chicago hospital 
because of the low back pain and sciatica but no 
diagnosis was made. General history revealed no 
other essential facts relative to his back condition. 

Examination showed the pelvis tilted slightly to 
the right. The lumbar spine was deviated to the 
right. Definite restriction of lumbosacral flexion was 
present. Some tenderness was noted in the midline 
at the lumbosacral juncture. Reflexes were normal. 
The blood Wassermann was negative, the urine was 
negative. Roentgenograms were taken February 11, 
1927. The anteroposterior view showed marked 
sclerosis in both sacro-iliac joints, especially in the 
region of the articular surface of the ilia. Marked 
osteophytic reaction was present in the region of 
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the lamine and spinous process of the fifth lumbar 
vertebra. The lateral articulations at the lumbo- 
sacral juncture were in a transverse vertical plane. 
The lateral view showed the fifth lumbar vertebra 
displaced slightly anteriorly on the first sacral. Mod- 
erate thinning of the intervertebral disc was evident. 
A line 4 inch wide indicated solution of bony con- 
tinuity through interarticular region (isthmus) of 
lamine of the fifth lumbar vertebra. 

This patient -has not returned for further study. 
A letter received during August, 1930, states that 
his back condition remains about the same. He is 
able to carry on in his work as a minister. No 
treatment of his back has been instituted at any 
time. 

CasE rt. J.D. An anteroposterior roentgenogram 
showed that the body of the fifth lumbar vertebra 
overhung that of the first sacral. The spinous proc- 
esses of the fourth and fifth lumbar vertebre over- 
lap, that of the fourth being anterior and dis- 
placed distally. A lateral roentgenogram showed 
that the body of the fifth lumbar vertebra was dis- 
placed one-half of its diameter anteriorly. The inter- 
vertebral disc was very thin. The inferior surface 
of the body of the fifth was concave and conformed 
to the proximal surface of the first sacral. A gap, 
one-half inch in width, was present in the region of 
the isthmus. The spinous process remained in its 
normal relation to the sacrum. 

CASE 12. J. P., white, schoolboy of 13 years, was 
admitted to Northwestern Medical School Dispen- 
sary January 31, 1930. He had pain in the lumbar 
region and legs which he noticed after standing for 
short periods. For the past several months he has 
had increasing low back disability associated with 
pain radiating to the anterior and lateral aspects of 
both thighs. There was no history of any definite 
trauma associated with the onset of this condition. 
Symptoms were aggravated by standing for short 
periods and were modified by varying physical ac- 
tivity. Complete freedom from discomfort occurred 
only when the patient was in the recumbent position. 

Examination revealed a boy of slender physique. 
A high lordosis was present. The sacrum was un- 
duly prominent. Motion of the lumbar spine was 
restricted in all directions. The lower extremities 
were normal. The reflexes were not pathological. 

Roentgenograms were taken February 2, 1929. 
The anteroposterior view revealed a defective fusion 
of the laminz in the midline resulting in a spina 
bifida of the fifth lumbar and entire sacrum. The 
lateral articulations at the lumbosacral juncture 
could not be outlined. Both sacro-iliac joints were wide 
but normal for this age. The lateral view showed 
an increased lordosis present in the lower lumbar 
spine. The superior surface of the sacrum was nearly 
vertical. The fifth lumbar vertebra was displaced 
anteriorly on the first sacral 14 inch. The interverte- 
bral disc at this level was very narrow posteriorly. 
The sacral bodies were not fused. 

A defect involving the (isthmus) interarticular 
area of the lamin was present showing lack of bony 
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continuity for a space of about 14 inch. The angle 
of the first sacral surface is 60 degrees. 

Further observation of this patient has been im- 
possible because of his failure to co-operate. 

CasE 13. H. M., white female, aged 33 years, 
housewife, married. Patient complained of low back 
pain of 11 years’ duration, a deformity of the lower 
spine of 1: years’ duration, and paresthesias of the 
right leg for 7 weeks. She was perfectly well until 
II years ago when she fell from the top of a 6 foot 
ladder. She does not remember details of fall or her 
position on striking the floor. She was able to get 
up and continue her work. She was pregnant at the 
time of her fall, and delivered a full term child one 
week later. Since her injury she has had consider- 
able low back pain and has noticed the gradual de- 
velopment of a hard “tumor” in the region of her 
lower spine. She first sought medical care during 
May, 1930. A series of local treatments of radiant 
heat gave no relief. She was then referred to Dr. 
R. O. Ritter and admitted to Orthopedic “A” 
Service of St. Luke’s Hospital. 

During the past few weeks there has been a 
marked exacerbation of low back pain, and numb- 
ness and coldness in her right leg. There was also 
some temporary paralysis of the extensors of the 
toes on the right. Her general medical history re- 
veals no significant facts. Since her injury she has 
had two normal pregnancies. Three children, 6, 8, 
and 11 years old, respectively, are living and well. 
There is no history of bladder disturbance. 

Examination disclosed a small white woman ap- 
pearing older than her given age. Her general health 
seemed good. She was rather slow in responding to 
questioning. General examination revealed no essen- 
tial findings other than slight thyroid enlargement 
and a moderately relaxed abdomen. 

Examination of the spine revealed a marked short- 
ening of the entire trunk with the lower ribs closely 
approximating the crests of the iliac bones. The 
abdomen was prominent. A moderate degree of 
lordosis was present. The gluteal areas were promi- 
nent and appeared high. There was a very definite 
bony prominence in the midline at the upper sacral 
level. Proximal to this prominence was an abrupt 
depression forming a rather abrupt lordosis in the 
lower lumbar region. On pressure over the lower 
spine posteriorly, no tenderness was elicited. The 
patient indicated the location of her pain as a trans- 
verse area extending to the regions of both sac- 
ro-iliac joints. Both knee jerks were present and 
normal. Babinski reflexes were absent. Both legs 
showed normal joint function with the exception of 
deformities of all toes due to tight shoes. The urine 
was normal. The white blood cells numbered 10,900; 
red blood cells, 4,200,000; haemoglobin, 80 per cent. 

Roentgenograms were made July 7, 1930. The 
anteroposterior view showed a marked spondylolis- 
thesis present with the body of the fifth lumbar 
overlying the first sacral. Marked sclerosis about 
the laminz and articular processes was present with 
some osteophytic changes. Both sacro-iliac joints 





were sclerosed. The lateral view showed the body 
of the fifth lumbar vertebra displaced anteriorly 
two-thirds of its diameter and overhanging the first 
sacral and projecting into the pelvic inlet. The an- 
terior half of the first sacral surface was deficient 
as was the opposing posterior surface of the fifth 
lumbar body. The intervertebral disc was very thin 
and irregular. There was little evidence of bone 
proliferation at this level. 

The spinous process and inferior articulations of 
the fifth remained in their normal relation to the 
sacrum. The entire fourth and proximal vertebrie 
had their normal relation to the fifth and had fol- 
lowed in its anterior displacement. The spinous 
process of the fifth remained behind and was un- 
usually prominent. 

A bony defect of 1 inch was present in the inter 
articular (or isthmus) region of the lamina. 

The angle of the first sacral surface is 65 degrecs. 

Operation was performed July 9, 1930. A poste- 
rior midline incision was made and the spinous proc- 
esses and laminz of the third lumbar to the first 
sacral were exposed by subperiosteal dissection. All 
ligamentous tissue was removed as was the cartilage 
of the lateral articulations. The spinous process of 
the last lumbar vertebra was found to be in a posi- 
tion about 1.5 centimeter posterior to a line of the 
proximal spines. This spinous process with both 
lamin and inferior articular processes moved freely 
as a unit through the interarticular area (isthmus) 
and, on freeing the soft structures, was removed 
from the wound. Because of the close approxima- 
tion of the posterior arch of the fourth lumbar ver- 
tebra to the arch of the first sacral this fragment 
was not replaced. Bone chips were removed from 
the exposed surfaces of bone and shingled across the 
interlaminal spaces. Two generous osteoperiosteal 
grafts from the left tibia were then placed over this 
entire area. 

The postoperative course was uneventful, and the 
patient was discharged on the forty-second day wear- 
ing a reinforced fabric corset. 


Acute low back symptoms followed directly 
after a fall when the patient was near term of 
her first pregnancy. This injury was followed 
by a gradually increasing anterior displace- 
ment of the fifth lumbar vertebra upon the 
first sacral surface. The area of bone separa- 
tion in the region of the isthmus gradually 
increased permitting the spinous process of the 
fifth lumbar vertebra to remain behind and, 
due to its prominence, appear as the “tumor”’ 
noted by the patient. The gradual anterior dis- 
placement at the lumbosacral level suggests the 
slow yielding of soft structures brought on by 
prolonged and excessive strain. This unique 
specimen points more to fracture than to de- 
velopmental separation in the isthmian region. 





























“HANDLER: LESIONS OF “ISTHMUS” 





Fig. 36. Case 13. Aged 33 years. Post traumatic 
spondylolisthesis showing typical ‘tumor’ consisting of 
detached spinous process and lamina. 


CasE 14. H. P., white male, aged 15 vears, stu- 
dent. Patient complained of pain in the lumbosacral 
region with radiation down both legs, especially the 
right sciatic area. This pain had been present for 
2 years. The patient dates his trouble from the time 
of accident about 2 years ago. He was riding on a 
harrow when his team of horses ran away. He was 
thrown against a fence post on his back. He suffered 
acute pain which persisted. After the acute con- 
dition subsided he noticed that walking, or riding 
on a wagon, caused an increasing pain down the 
posterior aspect of his legs, especially the right. 
This would subside in a few minutes on lying down. 


Fig. 38, left. 
Fig. 39. Roentgenograms, Case 13. 


X-ray tracing, Case 13. 
Lesion of isthmus 
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Fig. 37. Specimen removed from Case 13. Arrow points 
to the cleft at left of isthmus. 


These symptoms have gradually grown worse until 
now he is unable to walk over a few blocks without 
stopping to rest. General and past history are 
otherwise negative. 

Examination revealed a well nourished and well 
developed boy of 15 years, not acutely ill or in pain. 
There was marked prominence of the spinous process 
of the fifth lumbar in the midline, depression of the 
third and fourth in relation to the fifth, and marked 
muscle spasm. Flexion and lateral bending were 
restricted by increasing pain in both sciatic areas. 

Straight leg flexion of hip caused sciatic pain. 
Knee jerks, normal; temperature, 98 degrees; pulse, 
80; respiration, 22. 

Roentgenograms were taken. The anteroposterior 
view showed the body of the fifth lumbar vertebra 
overhanging that of the first sacral. The spinous 
process of the fifth remained in normal relation to 





(See operative find- 


with third degree spondylolisthesis. 
ings, also Fig. 37.) 
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Fig. 40. Case 14. Aged 15 years. Traumatic origin 
of 2 years’ duration. Bony “tumor” at lumbosacral 
juncture proved to be detached spinous process and lamina 
of last lumbar vertebra. (See operation. 


those of the proximal lumbar vertebra. This spi- 
nous process was moderately atrophic except in the 
region of the isthmus on either side where there was 
marked sclerosis. The lateral view showed the proxi- 
mal surface of the first sacral to be convex, especially 
at the anterior margin. The body of the fifth and 
the proximal vertebra were displaced anteriorly 11% 
inch. The spinous process of the fifth remained in 
normal relation to the first sacral. Separation of the 
isthmus of the fifth was undoubtedly present. There 
was an irregular line at the isthmus of the fourth 
suggesting lack of bony continuity but without 
separation. 

>. Operation was performed September 19, 1930, by 
Dr. E. W. Ryerson. A spine fusion dissection was done. 


The prominent spine of the fifth was in normal re 
lation to the sacrum which showed a slight spina 
bifida. The spine of fifth was well formed. There 
was free mobility at the isthmus on either side. The 
spines of the fourth and third were in normal relation 
to the fifth. Fragments of spinous process were 
overlapped and reinforced by a graft from the left 
iliac crest. 


In this case the symptoms and the anterior 
displacement of the fifth lumbar were pro 
duced by the severe trauma which occurred 
when the patient was 13 years of age. Furthe: 
slipping followed. The spinous process hac 
not advanced with the body of the last 
lumbar but remained behind, producing a 
typical ‘‘tumor’’ so frequently seen in similar 
cases of marked spondylolisthesis. The lateral! 
roentgenogram suggested a similar lesion oi 
the isthmus of the fourth lumbar vertebra. 
At this level no separation of fragments oc- 
curred. The mechanism favoring this separa- 
tion was entirely lacking inasmuch as the fifth 
lumbar offered no resistance because of its 
own mobility. Excepting for the marked 
spondylolisthesis the findings in this case were 
very similar to those of the specimen described 
earlier in this paper. A recent report from this 
patient states that he is perfectly well and is 
doing hard work on the farm. 





Fig. 41, left. Tracing made of the roentgenogram in 


Case 14. 


Fig. 42. Roentgenograms, Case 14. Lesion of isthmus. 
rhird degree spondylolisthesis. (See operative findings.) 
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CasE 15. L. H., white female, aged 36 vears, 
ousewife, entered the hospital on August 30, 1930, 
omplaining of pain and weakness of the legs which 
ad gradually increased during the past 5 years. 
\bout 5 years ago the patient began to have pain 
vhich radiated down the posterior aspect of her legs 
v the dorsum of her feet, alternating from side to 
ide and varying greatly in intensity. The onset 
as gradual and not associated with any definite 
rauma. This condition continued until 3 years ago. 
\t that time, while stooping to get under a barbed 
vire fence, she felt something snap in her back. She 
xperienced great difficulty in walking and returned 
1ome with assistance, going directly to bed. During 
the next 2 years she spent much of the time at home 
and in bed. At intervals she was able to get up and 
walk for short distances. Excitement and emotion 
aggravated the condition. There was no actual pain. 
On attempting to walk her ankles would turn over; 
she had difficulty in dorsiflexing her feet. Numbness 
and tingling were present at intervals. A diagnosis 
of lues apparently was made for she received inter- 
muscular injections over a period of several months. 

In October, 1929, she experienced occasional in- 
voluntary movements of her lower extremities which 
lasted for periods of an hour to a day or two. This 
finally let up and she was able to walk again. 

About November 15, 1929, while excited and 
angry, her legs gave way under her and she was 
carried to bed. She has not walked since. For the 
past 3 months there has been continuous aching pain 
in the right ankle and foot and for the last month 
similar pain in the left foot. She has not been con- 
scious of any disturbance of sensation. 





Tracing made of the roentgenogram in 


Fig. 44, !eft. 
Case 15. 
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lig. 43. Case 15. Aged 36 years. Marked spondylo- 
listhesis with bilateral peroneal paralysis. ‘‘Tumor’’ in 
midline at lumbosacral juncture proved to be spinous 
process and lamina of last lumbar vertebra. 


Other than for some urinary frequency and occa- 
sional nocturia her general history was negative. 

Examination revealed a normal dorsal spine. 
There was a slight scoliosis to the left in the lumbar 
region with a rather deep V-shaped depression in 
the midline over the spinous processes of the upper 
four lumbar vertebra. Over the dorsum of the fifth 
lumbar vertebra, there was a sharp bony prominence 
about 1 inch in height. The sacrum was unusually 
prominent. Motions of the lumbar spine were fairly 


Lesion of isthmus 


Fig. 45. Roentgenograms, Case 15. 
with third degree spondylolisthesis. 











Fig. 46, left. Tracing made of the roentgenogram in 
Case 16. 


free except on flexion which was definitely restricted, 
the abrupt lordosis being present constantly. Direct 
pressure over the lumbar spine revealed no tender- 
ness. The abdomen was soft and very relaxed. The 
iliac crests were high, giving the appearance of some 
telescoping of the trunk. Both legs were atrophied. 


A marked bilateral foot drop was present. Knee 





Fig. 48, left. Tracing made of the roentgenogram in 
Case 17 
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Fig. 47. Roentgenograms, Case 16. Lesion of isthmus 
with first degree spondylolisthesis. 


jerks and Achilles reflexes were absent. Some tender- 
ness was present over the dorsum of the left foot 
and the lateral aspect of the left ankle. The general 
examination was otherwise essentially negative ex- 
cept for some inequality of pupils and rather slug- 
gish reaction to light. 

Roentgenograms were made on September 10, 
1930. The anteroposterior view revealed a trans- 
verse fracture of the twelfth rib on the right with 





Fig. 49. Roentgenograms, Case 17. Lesion of isthmus 
of the last lumbar vertebra. 








i 











Fig. 51. 
lumbar vertebra. 





X-ray tracing, Case 18. 


Fig. 50. 


an excessive amount of callus. The intervertebral 
disc between the first and second lumbar vertebre 
was definitely thin and the adjacent body margins 
showed marked osteophytic reaction forming dense 
spurs, especially on the superior lateral margins of 
the second lumbar body. The lumbosacral juncture 
showed marked sclerosis which obliterated bone de- 
tail at this level. The pelvis, hips, and sacro-iliac 
joints showed no pathology. The lateral view re- 
vealed thinning of the disc between the first and 
second lumbar bodies and the osteophytic reaction 
at this level was evident. The body of the fifth 
lumbar vertebra was displaced anteriorly on the first 
sacral two-thirds of its diameter. The intervertebral 
disc could not be outlined. The posterior inferior 
margin of the body of the fifth showed a marked 
erosion allowing the fifth lumbar vertebra to tele- 
scope over the first sacral body one-half of its verti- 
cal diameter. The superior surface of the sacrum 
was rounded, corresponding to the deficient area of 
the fifth lumbar body. The spinous process of the 
fifth lumbar was very prominent posteriorly, pro- 
jecting 34 inch posterior to that of the fourth. A 
bony defect 34 inch wide was present in the inter- 
articular or isthmus region of the laminaw. Instead 
of the usual concave anterior surface of the sacrum 
this was slightly convex. 

Results of laboratory examinations were as fol- 
lows: 
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Roentgenograms, Case 18. Lesions of isthmus of fourth and _ fifth 
Compare with Figure 7. 


August 30, 1930, urine, normal; red blood cells, 
,410,000; white blood cells, 7,450; haemoglobin, 88 
; 745 
per cent 


September 4, 1930, Wassermann and Kahn 
(blood), negative with all antigens. 
September 9, 1930, white blood cells, 8,100; 


lymphocytes, 44; polymorphonuclears, 54; mono- 
cytes, 1; eosinophil, 1; spinal fluid, clear, 3 cells; 
Globulin-Ross-Jones, very faintly positive; Pandy, 
faintly positive; Wassermann, negative; colloidal 
gold reaction, 0000000000. 

September 12, 1930, urine, normal; bladder urine 
culture by Dr. H. Culver showed no growth. 

Several consultants examined this patient and 
their findings are summarized as follows: 

August 30, 1930. Dr. R. P. Mackay: Possible 
diagnosis of: I. Syphilis of central nervous system. 
II. Cauda equina lesion with peroneal and calf 
atrophy due to syphilis or spondylolisthesis. 

September 8, 1930. Spinal puncture, pressure 8o 
millimeters to 175 millimeters. On pressure to jugu- 
lar veins, 170 millimeters, on release of pressure, 
105 millimeters. No block present. 

September 10, 1930. Dr. G. W. Hall: Cauda 
equina lesion following injury with but little hope 
of regeneration of nerves of cauda, cystoscopy rec- 
ommended for possible cord bladder. 

September 11, 1930. Dr. H. Culver: Cystoscopic 
examination, conclusions. There are no local find 
ings suggesting a neurogenic bladder but there is 
some evidence of obstruction at outlet. No treat- 
ment indicated. 

September 12, 1930. Dr. H. O. Jones: Moder 
ately lacerated perineum and anterior wall. No 
treatment indicated. 









Fig. 52. Horizontal section of first sacral body of male 
fetus, crown rump length 57 millimeters. B, Vertebral 
body, T, transverse process, I, ilium, C, spinal cord, 
O, center of ossification. 


Operation was performed on September 17, 1930. 
A midline incision was made and a subperiosteal 
dissection from the second lumbar to the sacrum 
was done. The spinous process of the fifth lumbar 
vertebra, which was so prominent prior to operation, 
was found to be very freely movable in all directions, 
motion occurring at the level of the isthmus on either 
side. The entire lumbar spine could be easily moved 
upon the sacrum. Bone bridges after Hibbs’ method 
were turned across the entire operative field from 
the second lumbar to the first sacral vertebra. A 
large transplant was taken from the posterior crest 
of the left ilium, reinforcing the area between the 
fourth and fifth lumbar and first sacral vertebra. 

Postoperative course. The patient showed a very 
slight general reaction. Some frequency of urination 
was present. The wounds healed per primam and 
stitches were removed on the eighth day. On the 
fourteenth day after operation a marked urinary 
retention developed and after partial catheterization 
the patient went into shock and died within 2 hours. 
Autopsy was refused. 

In Case 15 the neurological findings pre- 
dominated. No definite relation to trauma 
had been established. Severe spondylolisthe- 
sis was unquestionable in this case and the 
lesion of the isthmus was readily demonstrable 
in the roentgenogram and was confirmed at 
time of operation. The “tumor” of severe 
spondylolisthesis of this type was present. 
The destruction of the inferior surface of the 
displaced body of the fifth lumbar vertebra 
and the configuration of the superior surface 
of the first sacral body were evidence of the 
absence of reparative processes or the total 
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Fig. 53. Sagittal section of lumbar spine of male fetus, 
crown rump length 70 millimeters. B, Vertebral body, 
S, sacral body, I, isthmus, SA, superior articular process, 
IA, inferior articular process, LA, lateral articulation. 


inability of cancellous bone to resist such 
unusual strains of weight bearing and motion. 


CASE 16. J. F., white male, aged 49 years, car- 
penter, was admitted to the hospital June 12, 1930. 
His chief complaint was pain in low back. About 
10 years ago while at work as a carpenter he slipped 
and fell a short distance, striking on his buttocks. 
He experienced immediate pain in his low back but 
continued his work for several days. Since this in- 
jury he has had frequent attacks of disabling low 
back pain and has been unable to stand the lifting 
and overhead work of his trade. There has been 
some disturbance of bladder function. 

Examination revealed a normal genito-urinary 
tract. No abnormality of the back or lumbar spine 
was noted. Motion seemed to be normal in all di- 
rections. The lower extremities were normal. 

Roentgenograms were taken. The anteroposterior 
view showed the body of the fifth lumbar vertebra 
slightly overhanging that of the first sacral. The 
spinous process of the fifth was rather high and was 
partially overlapped by the spine of the fourth lum- 
bar vertebra. The lateral view showed the body of 
the fifth lumbar displaced one-half inch anteriorly 
on the first sacral vertebra. The spinous processes 
of the third, fourth, and fifth were in close approxi- 
mation and those of the third and fourth were some- 
what anterior to the spine of the fifth lumbar. The 
latter was in normal relation to the sacrum. There 
was lack of bony continuity at the isthmus of the 
fifth lumbar. 


This patient has not returned for further 
observation and treatment. When last heard 
from he was able to do light part time work 















Fig. 54. Sagittal section of lumbar spine of female 
fetus, crown rump length 133 millimeters. D, Inter- 
vertebral disc, P, pedicle, B, vertebral body, N, nerve root, 
SA, superior articular process, I, isthmus (pars inter- 


articulation (lateral). 


but unable to return to his regular work as a 
carpenter because of low back discomfort oc- 
casioned by lifting. 


CasE 17. M. C., male, aged 51 vears. His chief 
complaint was pain in low back. For many years 
he has had transient pains in the lower lumbar re- 
gion. During the past few weeks these have become 
definitely worse. Low back discomfort is always 
associated with physical activity and relief is ob- 
tained by resting in horizontal position. No history 
of a definite injury involving the lower spine region 
was obtained. 

Examination. The records of this case do not 
describe the appearance and function of the low 
back. 

Roentgenograms were taken and the anteroposte- 
rior view showed the lumbar vertebra of normal out- 
line and density. The spinous process of the first 
sacral was bifid. The spinous process of the fifth 
lumbar vertebra was less developed than those 
proximally. Irregular areas of sclerosis were present 
in the region of the isthmus on either side. The 
lateral view showed the vertebra of the lumbar spine 
normal excepting for a rounded bony projection on 
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Photomicrograph showing ossification at 
B, Body, P, pedicle, SA, superior 


Fig. 55. 
isthmus and pedicle. 
articulation, I, isthmus, IA, inferior articulation. 






the anterior superior aspect of the body of the 
fourth. This was suggestive of an old fracture of 
this area. The body of the fifth was displaced about 
!, inch anteriorly on the first sacral surface. The 
isthmus of the laminz showed a definite loss of bony 
continuity. The bone on either side of this cleft 
was sclerotic. 









The case history is of little use because of 
the scant attention paid to the diagnostic 
signs and the accurate story of low back 
symptoms. This case is included in this series 
because of the demonstrable lesion at the 
isthmus. The roentgenograms were made 
available through the courtesy of Dr. E. L. 
Jenkinson, roentgenologist at St. Luke’s hos- 
pital. 
































CasE 18. N. C., male, aged 49 years, janitor. 
Patient complained of low back pain with radiation 
to both thighs anteriorly and left sciatic. He had 
been in good health until April, 1930. When at 
tempting to lift some lockers which were fastened 
to the floor, something gave way in his lower back, 
pain radiated down the posterior aspect of the left 
leg. Patient was unable to continue work and re 
ceived local treatment to his back as well as weeks 
of recumbency in a hospital. The pain varied con 
siderably in intensity and during the past few weeks 
has been improving. 

Examination of the patient while standing showed 
the spine partially flexed and obliterating the lumbar 
lordosis. There was a slight list to the left in the 
lumbar region. Motion in all directions was very 
limited. Moderate muscle spasm was present. Local 
tenderness was present in the midline and over the 
posterior aspect of the left sacro-iliac joint. Atrophy 
of the left leg was very evident. Hip, knees, and 
ankles were normal. Knee jerks were sluggish. 
Babinski was normal. 

Roentgenograms were taken and the anteroposte- 
rior view revealed oblique clefts at the margins of 
the superior lateral articular facets present on either 
side of both the fourth and fifth lumbar vertebra. 
The body of the fifth lumbar vertebra appeared to 
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be narrowed in its vertical diameter. The lateral 
view revealed definite clefts present in the isthmus 
of both the fourth and fifth lumbar vertebra. The 
normal lordosis was present. 
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“XPERIMENTAL OBSTRUCTION OF THE TERMINAL DUODENUM 
AND ILEUM 


Tue ImporTANCE OF BLoop CHEMICAL CHANGES IN CAUSING DEATH! 


ROBERT ELMAN, M.D., anp A. F. HARTMANN, M.D., St. Louis, Missouri 
(With the Technical Assistance of Marie Morton) 


HE following observations are an ex- 

tension of our previous studies (3, 13) 

on the chemical changes in the blood of 
dogs, following loss of gastro-intestinal secre- 
tions. The object of the paper is to present 
additional evidence for the belief (1) that the 
chief factor in the production of the so-called 
“toxemia”? and death following obstruction 
of the terminal duodenum is to be found in the 
chemical changes in the body fluids due to loss 
of gastro-intestinal secretions, and (2) that 
the fatal termination, when associated with 
obstruction in the terminal ileum, must be 
explained in another manner. 


REVIEW OF LITERATURE 


The older literature in general discussed 
without differentiation all simple obstruc- 
tions, noting only the well observed fact that 
the higher the obstruction the more rapid the 
death and more “toxic” the symptoms. This 
was explained in various ways, depending on 
whether the theory of “toxemia,” “infec- 
tion,’ or “reflex action”? was assumed to be 
the mechanism causing death. A thorough 
review of these theories may be found in the 
paper of Enderlen and Hotz. 

The first attempt to discard the “tox- 
emia” explanation of the cause of death in 
cases of high intestinal obstruction was made 
by Hartwell and Hoguet, who in 1912 ad- 
vanced the idea that loss of fluids by vomiting 
was the cause of death after occlusion of the 
pylorus or duodenum. They demonstrated 
that dogs with pyloric or duodenal obstruc- 
tion could be kept alive for long periods with 
saline infusions given to restore lost fluids, or 
by withholding food and water, and in that 
way reducing vomiting with its associated loss 
of gastro-intestinal secretions. They made no 
chemical studies of the blood; concerning the 
role of dehydration they believed, however, 
that “the symptoms of intoxication are those 


resulting from tissue disintegration following 
this loss (of water).””. The importance of the 
salts in the lost vomitus was not mentioned. 
It should be noted, however, that W. G. 
MacCallum in experiments beginning as early 
as 1909 really was the first to maintain that 
death after pyloric obstruction was a purely 
chemical one due to loss of gastric juice by 
vomiting. It was not until 1920 (16), how- 
ever, that all the evidence was published. In 
the publication of that data the observation of 
the development of low chloride content and 
high carbon dioxide combining power of the 
blood after pyloric obstruction and _ their 
return to normal with injections of saline solu- 
tion was reported. McCann, in 1g18, had 
previously reported that alkalosis followed 
pyloric occlusion or fistula, but did not explain 
its significance. although he suggested the 
possibility that it might be due to the loss of 
acid gastric juice. Hastings, Murray, and 
Murray confirmed the findings of MacCallum, 
and in addition determined the hydrogen-ion 
concentration of the blood, which they found 
normal or slightly more alkaline than normal. 

Attention, particularly from the thera- 
peutic viewpoint, was redirected to chemical 
changes in the blood by the extensive observa- 
tions of Haden and Orr beginning in 1923 (7). 
They emphasized the depletion of blood 
chlorides after high intestinal occlusion and 
showed the beneficial effect of saline in- 
fusions. They still adhered, however, to the 
“toxemia” theory, and assumed that the 
blood chlorides were low because they were 
bound in the tissues by “ toxin” originating in 
the intestinal tract, an hypothesis they have 
since forsaken (8). Gamble and Ross (5), in 
1925, demonstrated conclusively by analysis 
of the vomitus that the blood chemical 
changes occurring in dogs with pyloric ob- 
struction were due to loss of gastric juice. 
They also pointed out that, even though 


1From the Departments of Surgery and of Pediatrics, Washington University Medical School, and Barnes and St. Louis Children’s Hospitals, 
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typical blood chemical changes occurred in 
rabbits with pyloric obstruction in the ab- 
sence of vomiting, gastric juice was just as 
effectively lost to the body when it remained 
in the stomach, which dilated enormously 


after pyloric obstruction. They considered 
the dehydration and chemical changes suff- 
cient cause for the development of the picture 
of “toxemia” and death. Hartmann and 
Smyth, in 1926, showed that the chemical 
changes typical of experimental pyloric ob- 
struction in animals were to be found not only 
in infants with congenital hypertrophic py- 
loric stenosis and in cases of high intestinal 
fistula, but also whenever very marked vomit- 
ing occurred (provided there was no great 
decrease in the acidity of the gastric juice), as 
for example, in urinary tract infections. They 
also felt that the picture of “toxemia” seen 
in the presence of pyloric or high intestinal 
obstruction was due to the dehydration and 
alkalosis. Dragstedt and Ellis demonstrated 
that dehydration, alkalosis, and death fol- 
lowed total fistulous loss of gastric juice in 
dogs with isolated stomachs but with intes- 
tinal continuity. The present authors (3) were 
easily able to produce fairly marked alkalosis 
and hypochloremia by repeated lavage in the 
intact dog. 

That total loss of pancreatic juice (through 
pancreatic duct fistula) also was rapidly fol- 
lowed by “toxemia” and death was demon- 
strated by one of us (R. E. (2)), and that the 
cause of such death was dehydration and 
acidosis was demonstrated both by Gamble 
and McIver (6) and the present authors. 
Total loss of bile (through a common duct 
fistula) was found by the authors! to lead to 
no marked chemical changes in the blood and 
to be compatible with life for long periods. 

That partial loss of both gastric and intes- 
tinal secretions may be followed by a very 
variable picture (acidosis or alkalosis, mild or 
severe) was particularly noted by one of us 
(A. F. H., 9, 10, 12) in a study of clinical cases 
having as symptoms marked bilious vomiting 
or severe diarrhoea. 

METHODS 

All operations were carried out under ether 

anesthesia. The bowel was severed between 


'Unpublished data 
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small crushing clamps either at the junction 
of the duodenum and jejunum or about § cen 
timeters above the ileocecal valve. Each cut 
end was inverted with two successive purse 
string sutures, and a bit of omentum was 
caught in the second tie. When a fistula was 
desired, the proximal end was left open and 
sutured into the lower end of the incision. 
Unless especially noted water and food wer 
allowed ad libidum, and notes were kept as to 
the amount taken and the presence or absence 
of vomiting. 

Blood for chemical analysis was secured by 
puncture of the femoral artery, withdrawn 
under oil, and the serum was obtained by 
centrifugalizing out the clot. The chemical 
methods used were the same as described in 
our previous communication (13). 

Salt solution was given, when noted, in 
travenously into the leg vein, or subcutane 
ously under the hind or fore legs. It contained 
in addition to salts 5 per cent glucose. 


RESULTS OF HIGH INTESTINAL FISTULA AND 
OBSTRUCTION 

The blood findings of 6 dogs with total fis 
tula or obstruction at the distal duodenum are 
shown in Table I. If we consider first the 
results of fistula1, we note that in 4 animals 
death occurred in from 2 to 4 days after opera- 
tion. No infection or cause other than the 
loss of gastro-intestinal secretions could be 
found at autopsy to explain such early death. 
The chemical changes brought about by the 
loss of the digestive juices were similar in 
the 2 cases studied and consisted of the fol- 
lowing: (1) extreme anhydramia as shown by 
the very marked increase in serum protein (to 
10.8 per cent in dog B3 and 11.4 per cent in 
dog Ars) and estimated reduction of serum 
water content (to 90.4 and 89.9 grams per 100 
cubic centimeters, respectively) as well as by 
the marked increase in clot volume (roughly 
80 per cent in both instances); (2) reduction 
in chloride concentration which was moderate 
in dog B3 (503 milligrams per cent) and very 
marked in dog Ars (381 milligrams per cent); 
(3) reduction in carbon dioxide content (to 
38.3 volumes per cent in dog B3, and to 48.5 
volumes per cent in dog Ars); (4) very marked 
increase in non-protein nitrogen (to 160 milli- 
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TABLE I.—DATA FROM DOGS WITH HIGH INTESTINAL FISTULA (F) OR OBSTRUCTION (0) 
| Days Blood serum findings 
postoperative Pe ee TO ne ee ee a icaliadsieasictata indicia 
a _ ——___——— am ~ gal ss Ete | sic = we at Remarks 
0)) Blood | 5 81% 8/3 §| oS) Z88\a.. ° g|4 8 
| | exami- | Death} Oi. |524| Se] 684] 9Sn| $28 On| Mee 
| nation | Zba|/OSea|ahal Feel Aealase Maa|Zz28e 
|——|— = on ove - 
tr} | | Goo | 55:0 | 7.0 5.0 | 18.0 | 150 93.4 30.0 
ial | | | 
1s | | 3 | | No treatment. 
K) | 
= a oe Nene | 
| | | No treatment. 
F) | | 
[eats | |— = aul a 
B3 | ¥ | 4 503 38.3 | 10.8 (10.0) | 26.2 135 3.0 | 90.4* | 160.0 | No treatinent 
F) | 
) | 
\r5 \to-10 30| 2 a 38r | 48.5 | 11.4 | 17.0 | 116 3.0 | 89.8* | 184.0 | No treatment. Blood taken at 
F) | 4 P.M. | | | time of death 
Br5 | to-24-29 3 | 404 84.4 | 6.64 (6.0) | 57.9 140 II.0 | 92.0 39.0 | Dog received 850 c.cm. physio- 
O) | | | | logical buffer salts solution** 
10-25-29) Go 322 96.0 | 6.01 | (8.0) | 27.0 120 2.0 | 91.6 87.0 with 5 per cent glucose on 1 
| | 24-29 after blood sample of 
| | that date. 
308 9-24-29 ° | 614 | 56.2 | 5.18 6.9 | 26.2 | 153 | 6.4 | 94.0° 21.0 | 
(O) | 2PM. | | | 
9-27-29 3 | gis: } 85:3: | 6.57 6.0 26.0 129 3-3 | 99.9" 34-0 | 
10 A.M. | | | | 
9-30-29 6 | 269 86.9 7.44 7.0 | 3f.8 116 8.9 | 93.0 160.0 
9 A.M. | | | | 
| | | Treatment Started | See text and Chart 1 for details 
10- 2-29 8 410 33.8 | Ree | Bo 45.3 94.9* 25.0 | 
10 A.M. | 
10- 9-20 ye 468 | 82.2 | 3.95 $:% 12.6 135 8.1 95.8* 17.0 
10 A.M. | 
10- 9-29 < «| 480 71.0 3.96 2.0 26.4 132 7-4 | 95.5 16.0 | Glucose 137 mg. per cent 
3:15 P.M.| | 
1o- 9-29! 15 | 198 79.0 3.66 2.0 13.9 138 8.4 95.6 15.0 | Glucose 137 mg. per cent 
5:15 P.M.| | 
10-10-29! 16 | 672 65.7 3.90 2.0 13.8 95.5 16.0 | Glucose 107 mg. per cent. 
8:20 A.M.| | Potal acid—153.8 mM 
| | | | 
( )Values assumed for calculation of total acid. 
*Estimated from protein concentration. 
**Same as the “combined solution” described in our previous paper. In these experiments it was given in 5 per cent glucose. 
grams per cent in dog B3, and to 184 milli- composition of the blood; the most important 
grams per cent in dog Ars); (5) marked in- _ secretions, gastric and pancreatic juices, have 
crease in inorganic phosphorus (to 17 milli- a greater water content than does blood 


grams per cent in dog Ars); (6) reduction in plasma, and their continual secretion and loss, 
total base, moderate in dog B3 (to 135 milli- together with evaporation of water from the 
molls) and very marked in dog Ars (to 116 lungs, leads to reduction in the water content 
millimolls); and (7) slight increase in lactic of the plasma; the latter leads to diminished 
acid (to 26.2 milligrams per cent in dog B3). blood volume and flow, which causes (1) 
From previous study of the effects of total anoxemia with resultant lactic acid increase 
loss of either gastric or pancreatic juice, we and (2) oliguria with resultant retention of 
can explain these findings rather simply, as non-protein nitrogen and inorganic phosphate; 
follows: both gastric and intestinal secretions the retention of phosphoric acid (and un- 
contain sufficiently large amounts of fixed doubtedly sulphuric acid also) and_ the 
base and chloride to cause significant reduc- accumulation of lactic acid lead to reduction 
tion of these substances in the blood and other in carbon dioxide content (acidosis). 
body fluids, since the secretory mechanism The appearance of the animals with duo- 
tends to continue the pouring out of juices of denal fistula is characteristic; the skin and 
fixed composition, regardless of the chemical mucous membranes become dry and the 
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former inelastic; the eyeballs become sunken 
and the conjunctive injected, and often are 
covered with a film of thick half-dried pus. 
Asthenia becomes marked. When the tissues 
are cut at autopsy they seem dry, and fre- 
quently the blood becomes so thick it scarcely 
runs from the cut aorta or vena cava. Infec- 
tion was absent in all cases, the peritoneum 
being clear and the wound dry. 

If we consider next the results of obstruc- 
tion, we find almost the same trend of symp- 
toms and the same clinical appearance and 
chemical changes, leading also to early death. 
There are a few significant differences, how- 
ever. The animals vomit intensely, and some- 
times exhibit tetanoid movements. At au- 
topsy there is always found dilatation of the 
duodenum and stomach above the obstruc- 
tion. The carbon dioxide content increases 
rapidly from the beginning of obstruction, and 
marked alkalosis may result (dogs Br5 and 
308). This alkalosis is presumably the cause 
of the tetany, but why it should occur with 
obstruction more readily than with fistula is 
not so evident. Obviously relatively more 
gastric juice than pancreatic juice is lost from 
the body. It is possible thus in the presence 
of marked vomiting so much less gastric juice 
reaches the duodenum, that stimulation of 
pancreatic secretion is considerably dimin- 
ished. It is also possible that some reabsorp- 
tion of pancreatic juice occurs in the duodenal 
segment, or that distention of the latter inter- 
feres more with pancreatic than with gastric 
juice secretion. It is quite probable on the 
other hand that the acidosis in our dogs with 
duodenal fistula was due to the secondary 
changes in circulation and renal activity, 
which allowed phosphoric and lactic acids to 
increase, and, had we examined the blood 
more immediately after the production of the 
fistula, and before anhydremia and oliguria 
became marked, we possibly would have noted 
an initial increase in carbon dioxide content. 
RESULTS OF LOW OBSTRUCTION AND FISTULA 

Sixteen dogs were subjected to simple com- 
plete obstruction just proximal to the ileo- 
cecal valve. All died spontaneously on the 
average in 6 days with extremes at 2 and 10 
days. The clinical appearance following opera- 





tion was different from that associated with 
high intestinal fistula or obstruction as de- 
scribed. Dehydration was minimal, the eye- 
balls were not sunken, and there was rarely 
marked dryness of the mucous membranes or 
conjunctivitis. The animals usually appeared 
quite normal for a number of days. Prostra- 
tion, however, inevitably developed and often 
came on rapidly within a few hours and fre- 
quently was associated with the development 
of complete anesthesia. It was difficult to 
prognosticate accurately the duration of life, 
death often being sudden and unexpected, an 
experience which is frequently met with in 
clinical cases of low intestinal obstruction. 
Abdominal distention was moderate but in- 
creased day by day. As a rule vomiting was 
slight, though in one dog (No. 327) it was 
profuse. When the femoral vessels were ex- 
posed the artery was found contracted tightly, 
whereas the vein was dilated and full. The 
pulse was feeble and so rapid as to be almost 
uncountable and the blood pressure could not 
be obtained with an intra-arterial cannula. 
The picture in brief, was one of profound 
shock. 

At autopsy no dehydration of the blood or 
tissues was found as was true following high 
intestinal obstruction or fistula. The wounds 
were healed and the peritoneum was unin- 
fected except in 2 dogs in which perforation 
of the obstructed bowel had occurred. The 
obstruction in each case was intact, none 
showed any leakage, and there was no recon- 
stitution of the lumen. 

Distention above the site of obstruction was 
found in every instance, sometimes of the 
entire ileum but more often confined to its 
terminal third and in two instances involving 
only a segment of but 25 centimeters proximal 
to the occlusion. This distended bowel was 
filled with light brown liquid feces; gas was 
present only rarely. The amount of this fluid 
varied, but in the 3 dogs in which it was 
measured 300, 350, and 500 cubic centimeters 
were found. On chemical analysis it was 
found to be rich in base and chlorides (see 
Table II). In 3 dogs the bowel was lax and 


collapsed but its wall was stretched. Appar- 
ently by vomiting and regurgitation the dis- 
tended loops had emptied themselves. It is of 
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TABLE II—DATA FROM DOGS WITH LOW (ILEOCACAL) INTESTINAL OBSTRUCTION (0) 


Dog 


No. 
F) (O) 


Nor- 
mal 


324 


(O) 


7 
(O) 


B18 
(O) 


7 


32 
(OQ) 


Algo 
(O) 


22 
(OQ) 


A 
(O) 


A18 

(Q) 
Bis 
(O) 


353 
(QO) 
8361 
(F) 
B361 
(F) 


**p 
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7 8 None 302 | 74.7 | 6.6 27.7 115 93.1 
—o : _ : — |- 9 - — 
4 8 None 507 | 55.0 | 5.53 37.8 148 92.0 
8 8 | None 486 56.0 | 6.78 | 4.0 51.6 8 92.0 
4 6 None 422 50.5 5.05 79.0 123 QO1.7 
6 6 None 404 38.0 | 8.70 17.5 59.2 121 89.5 
6 | 9 Food and 644 56.5 | 5.25 4.5 17.8 134 94.0 
|water withheld! | 
6 9 None 474 | 72.3 5.24 $3 10.0 128 94.5" 
a _ le —— iy - a | — | - EE —_— 
a. | 5 None 456 | 80.0 6.70 4.3 21.4 124 92.1 
| | | 
| 
aa taeer ----— | pemeeten! - = 
S 7 7 =| 500 ccm. i. v. 480 70.0 | 5.25 6.0 11.6 124 93.0 
| glucose daily | | 
S | 2 | soocem. | 563 } 67.0 | 3.34 4:3 26.5 96.1* 
| |P.B.S.** daily| 
10 _10 it _None | 470 | 66.0 | 3.490 Oe 44.1 96.0* 
7 7 |. 500 ccm. | 49% | 52.0 4.95 2.9 30.5 04.7* 
P.B.S.** daily! 
7 | 491 58.3 6.11 4.3 100.5 Q4.1 
| 
| 5 None | Blood not examined 
5 P.B.S Blood not examined 
| 3 None Blood not examined 
3 P.B.S Blood not examined 
4 P.B.S Blood not examined 
| 2 None Blood not examined 
None 522 | 71.8 | 4.22 6.1 49.7. | 138 03-7 
2 | 18 562 44.6 5.95 | 66 56.37 93.0 
—_ | i ' 
tntestinal content at autopsy: NaCl—417 mgs. per cent; Total base-139 mM. 
*Estimated from protein concentration. 
-B.S.—Physiological buffer salts solution in 5 per cent glucose. 
interest that this finding occurred in dogs that mesentery. In 2 


died quite soon after the operation (Dogs Bo, 
As, and Aq; 3, 4, and 2 days, respectively). 
In only 6 of the 16 experiments was dis- 
coloration or gangrene found and in them it 
was most marked at the wall opposite the 
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cases gangrene of the terminal end of the 
ileum was found. It will be seen by consulting 
Table II in which these findings are mentioned 
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necrosis of the bowel wall, death was no more 
rapid nor was their clinical appearance in any 
wise different from the others. Microscopic 
study of the wall of the distended intestine in 
the 1o other cases, where no gross gangrene 
was seen, showed that viability was not 
seriously impaired and the mucous membrane, 
though swollen and invaded with leucocytes, 
was intact even just above the point of 
occlusion. The abdominal veins were en- 
gorged and the mesenteric lymph glands were 
enlarged and oedematous in all cases. 

The liver usually appeared smaller than 
normal, even though it was engorged with 
blood. In the gross, areas of lobular necrosis 
could often be made out which, on micro- 
scopic examination, were seen to be periportal 
in distribution. Necrosis was manifest by 
vacuolization or fading of the cystoplasm, and 
by disappearance or breaking up of the cell 
nuclei. In some cases there was a striking 
accumulation of long, large bacilli around the 
portal venules. These microscopic observa- 
tions were always made in animals autopsied 
within an hour after death, thus the possibility 
of postmortem change being excluded. In 
dog 361 with a low intestinal fistula the au- 
topsy showed only extreme emaciation. 

The chemical studies of the blood are 
-tabulated in Table II. In general there were 
encountered changes similar to, but usually 
very much less marked than those associated 
with duodenal obstruction. In only 3 animals 
(Nos. 324, 318, and 327) was there as much 
as 30 per cent reduction in serum chloride. In 
each of these 3 dogs dehydration and note- 
worthy non-protein nitrogen retention was 
also present. One of these (No. 324) showed 
alkalosis, while in dog 327 there was moderate 
acidosis, due apparently to accumulation of 
phosphoric and lactic acids. Vomiting was 
unusually profuse in the latter animal. Analy- 
sis of the intestinal fluid recovered from the 
dilated loops (Table II) showed that it might 
account for loss of considerable base even in 
absence of vomiting. 

The behavior of lactic acid deserves special 
comment. Increase was observed in all but 
one animal, and in a number of instances (dogs 
7, B18, 327, Arg, B15, and 321) the increase 
was marked. Still more significant is the fact 


that in only 2 instances was there sufficient 
anhydremia (dogs B18 and 327) to explain 
the lactic acid increase on a basis of diminished 
circulation due to lowered blood volume. Cir- 
culatory failure without anhydremia un- 
doubtedly existed in these cases, however, and 
probably together with diminished hepatic 
function accounted for the accumulation of 
lactic acid. We cannot, however, completely 
exclude glycolysis of blood sugar in vitro with 
production of lactic acid as a factor in this in- 
crease. All we can say is that no more delay 
occurred in the chemical handling of the blood 
samples in this group of dogs than in the 
group with high intestinal obstruction or fis- 
tula. We cannot, either, be certain that in- 
creased muscular activity in the form of 
shivering, did not play a significant part by 
increasing acid production. In this connec- 
tion, it is interesting to note that in the single 
case of ileoczcal fistula studied, on both the 
seventh and eleventh days after operation, 
lactic acid concentrations of approximately 
50 milligrams per cent were encountered. On 
the first of these days there was evidence of 
base and chloride loss without circulatory or 
renal insufficiency; on the second, anhydremia 
with phosphate and non-protein nitrogen 
retention was present. 

In all but one animal (dog 327, the most 
dehydrated in the group and which vomited 
profusely) serum protein values were below 
the normal. The dog which lived the longest 
after operation (B13) showed the lowest value. 
Starvation is probably the chief factor con- 
tributing toward the diminution of protein, 
but again hepatic insufficiency or some other 
unknown factor may also play a part. 


DEDUCTIONS 


If we accept as an established fact that 
marked dehydration and chemical changes 
such as acidosis or alkalosis may in them- 
selves be fatal, it becomes very probable that 
the dehydration and the chemical changes are 
the principal causes of death after duodenal 
obstruction or fistula because (1) the changes 
observed are extreme and of the same general 
type and degree as those seen associated with 
fatal cases of gastric or pancreatic duct 
fistula (13), pyloric (11) obstruction, cholera 
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Chart 1. Showing chemical changes in the blood of dog 308 with return to normal fol- 
lowing the administration of physiological buffer salts solution (combined solution). 


See text and Table I. 


infantum (9), and severe renal insufficiency 
(12); (2) a fatal outcome may be long delayed 
either by returning the gastro-intestinal se- 
cretions to the intestine at a lower level where 
they can be re-absorbed, as shown by White 
and Fender, or by balancing their loss by 
parenteral administration of the proper mix- 
ture of salts and water, as illustrated particu- 
larly in the present experiments by dog 308. 

During the first 6 days following the ob- 
struction of the duodenum of this animal, the 
blood developed the changes characteristic of 
duodenal obstruction to a very marked degree 
(Table I, Chart 1). The sodium chloride con- 
tent was but 269 milligrams per cent, while 
the carbon dioxide content was 86.9 volumes 
per cent. Almost immediately after the ad- 
ministration intravenously of 500 cubic centi- 
meters physiological buffer salts solution (plus 
5 per cent added glucose) on September 3, 
1929, the appearance of the animal improved; 
the eyes regained luster, and_ sufficient 
strength returned to enable the dog to stand 
and walk. With continued daily administra- 
tion of 500 cubic centimeters of this solution, 


improvement continued. The effects on the 
chemical composition of the blood were quite 
marked: after 2 days of treatment, chloride 
increased from 269 to 410 milligrams per cent, 
protein decreased from 7.44 to 5.15 per cent, 
while non-protein nitrogen dropped from 160 
to 25 milligrams per cent, and inorganic phos- 
phorus from 7.0 to 3.0 milligrams per cent. 
With further treatment, chloride continued to 
increase and the carbon dioxide content di- 
minished steadily. On the eleventh day of 
treatment, the chemical composition of the 
blood was practically normal, with the excep- 
tion of decreased protein (due to the pro- 
longed starvation) and increased chloride. 
The increase of the latter was probably not 
abnormal, since in many instances of low 
plasma protein seen clinically, total base is 
maintained at a normal level through com- 
pensatory increase in chloride. 

It should particularly be noted that, al- 
though a mixture of salts was used which con- 
tained quickly available alkali, the only time 
after the onset of treatment that the bicar- 
bonate content of the blood increased was 
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during the period of a few hours immediately 
after the injection. This increase was slight 
and affected but little the otherwise steady 
diminution to normal. 

The death of this animal 16 days after the 
duodenal occlusion seemed referable chiefly to 
starvation and anemia, the latter produced in 
part by the taking of considerable blood 
(approximately 200 cubic centimeters in all) 
for the chemical examinations. 

Concerning the cause of death which follows 
low intestinal obstruction, we may say from the 
present findings that the chemical changes in 
water and electrolyte balance of the blood do 
not seem sufficient to account for the fatal 
termination. With but the very few excep- 
tions already noted, the changes encountered 
at or near death of the dogs with low obstruc- 
tion were slight and were probably due to (1) 
some loss of fluid by vomiting and (2) accumu- 
lation of fluid in the dilated loops even though 
not vomited. Thus in dog A1g, which did not 
vomit, the blood was quite normal. More- 
over these changes occurred also in dog B36r1, 
which lived for 18 days after the production 
of an ileocecal fistula. 

The development of a characteristic fatal 
outcome in over half of our experiments with- 
out gangrene or even demonstrable lesions of 
the obstructed wall or mucous membrane 
seems to disprove the idea of many that dam- 
age to the involved intestine is a necessary 
part of its pathogenesis. While changes in 
permeability of the obstructed bowel may 
occur and be important, gross or microscopic 
necrosis is apparently not essential. That 
something abnormal is being absorbed through 
the portal vein is indicated by our finding of 
periportal necrosis and that bacteria may pass 
through the wall is borne out by their presence 
in the liver in some of our dogs. Death, from 
the evidence already mentioned seems due to 
a profound peripheral circulatory failure or 
“shock,” which is quite distinct from the cir- 
culatory impairment due to dehydration in 
the case of high obstruction, as described 
above. 

Concerning the value of blood chemical 
examination in the diagnosis of the site or 
even the presence or absence of obstruction, it 
seems to us that the data presented in this 


paper and preceding ones show clearly that 
chemical changes are due to loss of gastro- 
intestinal secretions and that on the one hand 
very marked changes may be encountered in 
the absence of obstruction or in its presence 
at any level, and, on the other hand, there 
may be no changes associated with low intes- 
tinal obstruction. Blood chemical examina- 
tion, however, helps very much in determin- 
ing the adequacy of treatment of high intestinal 
obstruction or fistula, and of low intestinal 
fistula, but may be misleading in cases of low 
intestinal obstruction, where death may occur 
at any time and often most unexpectedly. 

From the practical point of view, while the 
present findings emphasize again the necessity 
of parenteral fluids in cases of high obstruc 
tion with dehydration, they point out their 
relative inadequacy where low obstruction 
exists. To be sure such fluid restores losses 
due to vomiting which has nearly always 
occurred to some degree in such cases. By 
adding to the blood volume, moreover, it com 
bats circulatory failure. These beneficial 
effects are, however, usually slight and in 
severe cases too often prove insufficient to 
prevent a lethal outcome even with appropri- 
ate surgical relief of the obstruction. 


SUMMARY AND CONCLUSIONS 


In an attempt to evaluate the blood chemi- 
cal change as a factor in causing death in high 
and low intestinal obstruction, complete fis- 
tula or obstruction was created in 6 dogs at 
the terminal duodenum, and in 17 at the ileo- 
cecal junction. Changes in blood serum, con- 
centration of chloride, carbon dioxide content, 
protein, inorganic phosphate, lactic acid, total 
base, water content, and non-protein nitrogen 
were followed, and the following conclusions 
were drawn: 

1. The principal cause of the rapid death 
which follows high obstruction (or fistula) in 
the terminal duodenum is to be found in the 
chemical changes in the body fluids, resulting 
primarily from loss of gastro-intestinal secre 
tions, and secondarily, from circulatory and 
renal insufficiency, due to dehydration. 

2. The cause of death following low (ileo- 
cecal) intestinal obstruction is not, except in 
rare instances, due to such changes. It is no! 
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necessarily due, moreover, to gangrene or 
necrosis of the obstructed intestine. 


3. Blood chenaical examination cannot be 


relied upon as a measure diagnostic either of 
the site or presence of intestinal obstruction. 
Its chief value is that it enables one to deter- 
mine the extent of loss of gastro-intestinal 
secretions, and the adequacy of treatment de- 
signed to restore such loss. 
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ANOMALIES OF INTESTINAL ROTATION 


A REVIEW OF THE LITERATURE WITH REPORT OF Two CAsEs! 


H. E. HAYMOND, M.D., ano LESTER R. DRAGSTEDT, M.D., Pu.D., Curcaco 


From the Department of Surgery of the University of Chicago 


the abdominal viscera are doubtless 

of considerable interest to the student 
of embryology, but they are of great practical 
importance to the surgeon. During the course 
of an abdominal operation the surgeon may 
find himself quite unexpectedly presented 
with a most perplexing surgical problem. 
These instances occur most commonly in in- 
fants or children but may be found in adults 
in association with other pathology or as the 
proximal cause of disease. The present report 
concerns two cases of unusual types of con- 
genital anomalies in the development of the 
intestines met with during the past year and a 
survey of the literature. In both cases an at- 
tempt is made to outline the specific develop- 
mental defect responsible for the final posi- 
tion of the intestines. 

Early descriptions of anomalies of intestinal 
rotation in the human embryo were made by 
Reid (1836), Simpson (1839), and Cheine 
(1868). In 1923, Dott reported 3 cases of 
anomalies in the second stage of rotation and 
collected a total of 48 from a review of the 
literature. Hecker, Gruenwald, and Kuehl- 
mann (1926) collected 27 cases of congenital 
anomalies of form and position of the large 
intestine in addition to their own 2 cases. A 
careful survey of each of these cases reveals 
that 12 of the 29 (excluding those reported by 
Dott) can be accurately classed as derange- 
ments in the second stage of rotation as the 
condition was confirmed at autopsy or opera- 
tion. These cases in addition to Dott’s collec- 
tion are: Gruber (2 cases), Groenroos, Tandler 
(3 cases), Sencert, Strehl, Lemesic and Ko- 
lisko, Kiffer, and Hecker, Gruenwald, and 
Kuehlmann (2 cases). Ostroumow and 
Krewer (1928) reported another case and col- 
lected from the German literature the cases 
of Hausmann, Hammesfahr, and Richelmann 
as well as the reports of Rostowzew, Goljajew 
and Kortschitz from the Russian literature. 


A BNORMALITIES in the disposition of 


1 This work has been conducted under a grant from the Douglas Smith Foundation for Medical Research of the University of Chicago. 


Additional cases have been reported by 


Rainer (3 cases, 1907); Sauerbeck (2 cases, 
1909); Sawin (2 cases, 1909); Smith (5 cases, 
1911); Pan (1920); Gutierrez (1923); Bulman 
(1924); Walker (1926); Harvey (1926); Wool- 
sey (2 cases, 1927); Donald (1927); Waugh 
(3 cases, 1927); Thomson (1928); Grant (2 
cases, 1928 and 1930); Lee (1929); Edington 
(1929); Mole (1930); Peigneaux and Fruchaud 
(1930); Davis (1930); and Brouet and Caroli 
(1930). Gilbert (1925) and Vasselle (1926) 
each reported a case with very suggestive 
roentgenologic findings, but neither case was 
explored. However, despite the conclusive 
X-ray evidence of this type of anomaly, they 
probably should not be included in the pres- 
ent series. Altschul (1929) refers to left sided 
position of large bowel in two unexplored cases 
which are not included in the authors’ series. 

Much of our knowledge of the position and 
rotation of the intestines in the embryo dates 
from the classic work of Mall in 1898. He 
demonstrated that the rotation of the mid- 
gut was due to the growth of the small intes- 
tine with descent of the viscera and not to a 
shoving of the large intestine over the small 
as shown in the Hertwig diagrams. At the 
end of the fifth week of intra-uterine life, the 
alimentary canal may be divided into three 
portions—the foregut, midgut, and hindgut, 
dependent upon their form and their blood 
supply which comes from the cceliac axis, the 
superior and inferior mesenteric arteries, 
respectively. For purposes of description, the 
midgut is divided into a pre-arterial and a 
postarterial segment by the superior mesen- 
teric artery. In the adult all that portion of 
the alimentary tract from the ampulla of 
Vater to the left third of the transverse colon 
is derived from the midgut. It is in this por- 
tion of the intestine that errors in develop- 
ment are most frequent. 

The early rapid growth of the liver and the 
midgut soon fills the intra-abdominal space 
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Fig. 1. Semidiagrammatic illustration of the disposition 
of the alimentary tract in the embryo at the fifth week of 
intra-uterine life. 


and the latter is forced into the root of the 
cord as a temporary developmental umbilical 
hernia. The hindgut is retained in the abdo- 
men possibly by the retention band pointed 
out by Frazier and Robbins (1915), which 
does not keep pace with the growth of the 
intestine or mesentery. 

The first stage of rotation is normally com- 
pleted between the fifth and tenth weeks of 
intra-uterine life while the midgut loop lies in 
the umbilical cord. The details are illustrated 
in the diagrams. The intestine increases 
rapidly in length, so that there results an S- 
shaped flexure, the pre-arterial segment form- 
ing the right and the postarterial the left 
half (Figs. 1 and 2). According to Dott, 
failure of rotation up to this stage occurs only 
in connection with extroversion of the cloaca. 
The term, ‘‘non-rotation” refers to an ab- 
normality in the development of the second 
stage. 

The second stage is completed by the tenth 
to the eleventh week as the midgut loop is 
returned to the abdominal cavity and the 
cecum reaches the right loin. Frazier and 
Robbins explain the return of the contents of 
the cord to the abdominal cavity by the rela- 
tively decreased rate of growth of the liver 
which makes room for the midgut in the ab- 
domen. Normally due to the overgrowth of 
the pre-arterial segment, the proximal coils 
of the small intestine are reduced first behind 
the superior mesenteric artery while the 
cecum returns last (Figs. 3A and 4A). Asa 
result there occurs a 270 degree counter 
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Fig. 2. Semidiagrammatic illustration of the disposition 
of the alimentary tract in the embryo at the eighth week 
of intra-uterine life. 


clockwise rotation about the axis of the artery 
which places the duodenum behind and the 
transverse colon in front of the mesenteric 
vessels. This reduction forces the descending 
colon to the left. 

The third stage is concerned with fixation 
and fusion of the various portions of the in- 
testine in their adult position—and the num- 
ber of cases of anomaly in this group are 
necessarily large. 

Dott outlines the derangements of rotation 
in these three stages as follows: (1) Failure of 
rotation in the first stage occurs only in the 
rare condition of extroversion of the cloaca. 
(2) The derangements in the second stage are 
of three types: (a) non-rotation of the midgut 
loop in which the small intestine lies to the 
right of the midline and to the right of the 
superior mesenteric artery with the colon on 
the left side; (b) reversed rotation of the mid- 
gut loop in which a go degree clockwise rota- 
tion occurs instead of the normal 270 degree 
counter clockwise movement so that the 
duodenum and superior mesenteric artery are 
anterior to the transverse colon; (c) malrota- 
tion of the midgut loop which includes various 
irregular defects in rotation. The sequence of 
visceral return determines their final disposi- 
tion. (3) Derangements in the third stage of 
rotation are composed of cases of early fixa- 
tion of the caecum, failure of elongation of the 
colon, deficient fixation or excessive elonga- 
tion of the colon, and deficient fixation of the 
postarterial mesentery forming a mobile 
cecum or a floating ileocolic segment which 
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has been found in the neighborhood of the 
spleen. 

The cases to be reported here concern ab- 
normalities of the midgut which can be 
logically explained by derangement of rota- 
tion of the intestines in the second stage (Case 
1) and by fixation after excessive rotation 
with chronic volvulus of a mobile postarterial 
segment (Case 2). 


CasE 1. Carcinoma of the stomach, congenital 
malrotation of the midgut, exploratory laparotomy, 
necropsy. W. J. (A.M.B.H. 19603), aged 67 years, 
a retired hardware dealer, was admitted to the Al- 
bert Merritt Billings Hospital February 10, 1930, 
with a complaint of debility of 1 year’s duration, 
abdominal distress, anemia, and dizziness of 10 
months’ duration, and loss of appetite for 2 months. 
He considered himself in good health 10 or 15 years 
prior to the onset of his present illness. He gave no 
history of nausea or vomiting. There had been an 
estimated loss of weight of 5 to 10 pounds. He had 
had two or three rather loose stools daily, but no 
tarry stools or gross blood had been noted. The past 
medical history was irrelevant. The family history 
revealed nothing of significance. 

The patient was a very poorly nourished, pale, 
cachectic white male 67 years of age. His weight 
was 53.4 kilograms (117.5 pounds). The general 
physical examination was essentially negative ex- 
cept that the skin, conjunctiva, mucous membranes, 
and finger tips showed a marked degree of anemia 
and the general muscular tone was only fair. There 
was a somewhat rounded fullness in the epigastrium. 
No peristaltic waves were noted. There was no 
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Fig. 3. Diagram representing the normal conditions in the embryo at the tenth 
week during the second stage of rotation, and another diagram illustrating the pro- 


week in Case 1. 


rigidity or tenderness of the epigastrium. Despite 
epigastric resistance a small lemon sized mass could 
be palpated to the right and cephalad to the umbili 
cus. There were no nodules in the region of the 
umbilicus and the liver or its margin could not be 
felt. Blood pressure was 126-72 

On February 11, 1930, the hemoglobin was 52 per 
cent; the red blood cells, 3,970,000; the white blood 
cells, 10,400. The differential blood count showed 
polymorphonuclears (neutrophilic) 71 per cent; large 
lymphocytes, 5 per cent; small lymphocytes, 16 per 
cent; mononuclears, 5 per cent; eosinophiles, 3 per 
cent; and basophiles, none. The urine was normal, and 
the blood Wassermann reaction and Kahn tests were 
negative. An Ewald meal aspirated at the end of 50 
minutes had a volume of 550 cubic centimeters with 
4 clinical units of free hydrochloric acid and 33 of 
total acid. A trace of lactic acid was found. The 
benzidine reaction was negative. The aspiration 
contained particles of undigested food, such as 
vegetables and fruit. After admission to the hospital 
the patient vomited some undigested food and 
brownish material; this contained occult blood as 
shown by a 3+ positive benzidine reaction. Fluoro- 
scopic examination was done by Dr. Paul C. Hodges 
of the University of Chicago Clinics who reported a 
large neoplasm involving the pyloric end of the 
stomach particularly at the greater curvature pro- 
ducing gross obstruction. Stool examination repeat- 
edly showed strong benzidine reaction on a prac- 
tically meat free diet. 

Pre-operative course: After the X-ray examina- 
tion the patient had considerable abdominal dis- 
tress, particularly in the morning, became nauseated 
frequently, and vomited on several occasions. The 
patient was given 500 cubic centimeters of citrated 
blood on February 22, 1930, in preparation for an 
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Fig. 4. Diagrams representing the normal conditions in the embryo at the eleventh week or at the 
completion of the second stage, and the proposed conditions present at about the eleventh week in Case r. 


exploratory laparotomy. Fluids were forced the 
following day. Blood examination after transfusion 
was hemoglobin, 65 per cent, red blood cells, 4,800,- 
ooo, and white blood cells, 9,700. The morning of 
operation a large amount of fluid containing food 
particles was aspirated by stomach tube. 

Operation: On February 24, 1930, an exploratory 
laparotomy was performed by one of us (L.R.D.) 
under ethylene and oxygen anesthesia. The abdo- 
men was opened through a right rectus incision. 
The stomach was explored and a large carcinoma 
was found involving the entire pyloric antrum. 
Regional metastases were found in all neighboring 
lymph glands, and several nodules were found in the 
liver. Due apparently to an anomaly of rotation, all 
of the small intestines were found behind a glistening 
membrane. The duodenojejunal fossa was closed. 
The entire colon occupied approximately its normal 
position. Due to this anomaly a gastroenterostomy 
was not done. 

The postoperative course was uneventful except 
for a few paranoid delusions on the first day after 
operation. He was discharged from the hospital and 
readmitted on several occasions. His clinical pic- 
ture was that of progressive failure and increasing 
anemia until death on November 4, 1930. During 
his last stay in the hospital there was only an occa- 
sional spell of vomiting. 

Necropsy was done November 4, 1930, by Dr. 
Paul Cannon and showed the following points of 
interest. The body weighed 51.9 kilograms (114 
pounds). There was moderate oedema of the lower 
extremities. 

“Abdominal cavity: The fat in the midline of the 
anterior abdominal wall was approximately 3 milli- 


meters thick. It was golden yellow in color. There 
were 200 cubic centimeters of clear straw colored 
fluid in the abdominal cavity. The fat of the 
omentum was rather gelatinous in appearance. The 
small intestine was almost entirely beneath a layer 
of peritoneum. The transverse colon was anterior to 
this mass. The great omentum lay in the greater 
peritoneal cavity. There were fibrous adhesions be- 
tween the parietal peritoneum and the former 
laparotomy incision. The anterior margin of the 
liver extended 3 centimeters below the costal mar- 
gin in the midclavicular line. The margin was 
rounded. The surface contained numerous whitish 
nodules from 2 millimeters to 2 centimeters in 
diameter. There were adhesions between the cap- 
sule of the liver and the anterior abdominal wall. 
The cecum was in its normal position and was out- 
side the peritoneal ‘sac.’ The appendix was normal 
except that it was embedded in fibrous adhesions in 
the pelvis. The lower 9 centimeters of the ileum 
were also outside the peritoneal ‘sac’ and entered the 
cecum on the left side. The medial surface of the 
cecum was adherent to this peritoneal ‘sac’ by 
fibrous adhesions. The cecum, ascending, trans- 
verse, and descending colons seemed to be in normal 
relationship outside the peritoneal ‘sac.’ All of the 
small intestine from the duodenojejunal junction to 
the last 9 centimeters of ileum were within this 
peritoneal ‘sac.’ The mesenteric lymph nodes were 
normal. The duodenojejunal flexure extended 2 
centimeters to the right of the midline and the su- 
perior mesenteric artery and the root of the mesen- 
tery passed posteriorly to the duodenum, actualiy 
passing behind the first part of the jejunum. The 
duodenum was adherent to the anterior wall of the 
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Fig. 5. Diagrams illustrating the proposed conditions present at the 
beginning of the malrotation of the second stage at the eighth week in 


Case 1. 


‘sac’ by fibrous adhesions which could be separated. 
It then extended within the peritoneal cavity to the 
pylorus. The duodenum measured 24 centimeters 
in length. In the lower margin of this ‘sac’ was a 
fossa 3 by 1 centimeter through which the ileum left 
the ‘sac’ toenterthececum. Careful dissection of the 
‘sac’ revealed that the transverse colon and its meso- 
colon could be easily dissected from the ‘sac’ on the 
left side. On the right side the ‘sac’ became intimately 
associated with the transverse mesocolon a few cen- 
timeters to the left of the entrance of the jejunum 
into it. The blood supply of the transverse colon did 
not come through vessels in the wall of the ‘sac’ but 
along the mesenteric border of the ascending colon. 
The medial aspect of the ascending colon could be 
dissected free from the peritoneal ‘sac’ until the mes- 
enteric border of the ascending colon was reached; 
here the layers were fused and could not be sepa- 
rated. The dextrocolic artery, a branch of the su- 
perior mesenteric, passed down to the cecum in the 
posterior wall of the ‘sac’; this vessel was somewhat 
larger than normal. After the peritoneal ‘sac’ had 
been freed on the left side the hand could be passed 
between the posterior abdominal wall and the pos- 
terior wall of the ‘sac’ to the base of the short mesen- 
tery and almost to the mesenteric border of the 
ascending colon. 

“Liver and gall bladder: The liver weighed 2,560 
grams. The hepatic tissue was largely replaced by 
neoplastic tissue in which there were many areas of 
yellow necrosis. 

“Gastro-intestinal tract: The wall of the stom- 
ach was essentially normal in the fundus and cardia, 
but at the pylorus there was a dense growth of firm 
neoplastic tissue, which had encircled the pylorus so 
that one finger could be passed through it with some 
difficulty. The neoplastic area had a circumference 
of 9 centimeters and stopped abruptly at the pyloric 
sphincter. 


“Pancreas: The pancreas was of normal size and 
was adherent to the stomach wall throughout its 
entire extent by fibrous adhesions. The tissue itseli 
was pale and there were neoplastic growths within 
it. The head of the pancreas lay in its usual relation 
to the curvature of the duodenum. On section the 
tissue was pale, but there were no other abnormali 
ties to be noted.” 


A very careful dissection was made and the 
points of interest either photographed im 
mediately or sketched by the attending artist, 
Miss Gladys McHugh. The appearance of the 
peritoneal pouch and its contained small in- 
testines is best appreciated by examination of 
the photograph (Fig. 6) taken at the autopsy 
and the drawings in Figures 7 and 8. As noted 
in the autopsy report the peritoneal pouch 
contained the lower portion of the duodenum, 
the entire jejunum, and all save the distal 9 
centimeters of the ileum. The duodenum and 
first part of the jejunum passed transversely 
in front of or anterior to the superior mesen- 
teric artery—a point of great significance in 
determining the essential nature of anomalies 
in intestinal rotation. The fact that the upper 
and lower ends of the small intestine entered 
and left the sac at widely different places to- 
gether with the fact that a layer of the pos- 
terior parietal peritoneum could be demon- 
strated distinct from the posterior layer of the 
sac preclude the possibility that we could be 
dealing with a very large retroperitoneal 
hernia, “‘Treitz hernia,’ or hernia into the 
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duodenojejunal fossa. The sac in this case was 
undoubtedly formed from the mesentery of 
that part of the embryonic gut which later be- 
came the ascending colon. The variations 
from normal development which could pro- 
duce this type of abnormality are indicated in 
the diagrams (Figs. 5A and B, 3B, and 4B). 
It is probable that during the second stage of 
rotation a relative overgrowth of the post- 
arterial segment occurred. In the return of 
the viscera to the abdomen from the umbilical 
cord for some reason the proximal coils of the 
midgut passed anterior to the superior mesen- 
teric artery (Fig. 3B) instead of posterior 
(Fig. 3A) which is the usual case. In their 
progress the loops of midgut pushed the 
mesentery of the postarterial segment (later 
to become the mesentery of the ascending 
colon) in front of them forming a hernial sac, 
which in the adult contained almost the entire 
small intestine. Such an explanation accounts 
satisfactorily for the sac and its contents, the 
retroduodenal position of the superior mesen- 
teric artery, and the limits of the peritoneal 
reflections. The small loop of ileum in the 
general peritoneal cavity may represent that 
portion of the midgut which did not enter the 
sac at the time of rotation of the more proxi- 
mal loops. The fixation of the cecum may 
have occurred at any time after the eleventh 
week of fetal life. 

It must be emphasized that in this type of 
anomaly, the relation of the superior mesen- 
teric artery, to the duodenum and to the sac 
and the relation of the dextrocolic artery to 
the terminal ileum are of fundamental im- 
portance in determining the mechanism of the 
abnormality. 

An almost identical case in an adult male 
(dissection case) has been reported by Lickley 
and Cameron in which death was unasso- 
ciated with the intestinal anomaly. Andrews’ 
and Sumner’s clinical cases and Fleming’s 
dissection case were somewhat similar but the 
relation of the superior mesenteric artery was 
not described. Andrews explains duodenal 
hernia on the basis of a “‘congenital anomaly 
in the development of the peritoneum” due 
to “imprisonment of the small intestine be- 
neath the mesentery of the developing colon.” 
Even though his views have not found general 
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Fig. 6. Case 1. Photograph taken at autopsy showing 
the disposition of the small intestines in the intra-abdom 
inal sac. 


acceptance in the literature, his theory of the 
mechanism of the hernial formation is similar 
to the proposed course of development in this 
case. 


CASE 2. Congenital malrotation of intestines, 
operation, recovery. G. F. (A.M.B.H. 15256), aged 
16, student, was first seen in the out-patient depart- 
ment of the University of Chicago Clinics Septem- 
ber 11, 1929, with a complaint of distress in thé 
epigastrium and intermittent vomiting since birth. 
The patient had never been in good health. His 
birth was normal. He was a breast and bottle fed 
baby. Two days after birth, vomiting began and 
about 2 weeks later he was extremely jaundiced for a 
few weeks. Vomiting had continued intermittently 
up to the time of admission. At no time since birth 
had he been entirely free from vomiting “‘spells.’’ 
The attacks varied in frequency; they might appear 
as often as once a week or more, and again they 
might be as infrequent as a month or more. He was 
certain that large meals caused gastric distress and 
that large food intake might cause vomiting. There 
was no other relation to food intake, no relation to 
time of day, character of food intake, or excitation. 
The vomiting was of a projectile nature and was 
usually large in amount. The vomitus was thick 


and greenish-yellow. He was unaware of any factor 
that would precipitate an attack. There was bor- 
borygmus with pain in the epigastrium with the 
vomiting, and the pain preceded the rumbling as a 
rule. 


He obtained relief of the gastric distress by 
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emptying the stomach. There had been no change in 
the character of the attacks since they first began. 
His appetite was fair, and his weight had increased 
from go to 100 pounds during the past year. There 
was no gastric distress, jaundice, diarrhoea, consti- 
pation, or hemorrhoids other than that stated in the 
present illness. 

The past medical history was negative and the 
family history was irrelevant. 

The patient was admitted to the Albert Merritt 
Billings Hospital September 30, 19209, for further 
observation. During the time of his first hospital 
stay there were no vomiting attacks, and he re- 
mained free of epigastric distress despite a regular 
diet. He was discharged October 27, 1929, with in- 
structions to be readmitted immediately when an- 
other attack deveioped. The patient remained well 
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until the morning of November 25, 1929, when he 
was awakened by mild abdominal pain in the region 
of the umbilicus. This pain remained constant and 
although he became slightly nauseated he was un- 
able to vomit. He did not eat breakfast but drank 
about one glass of water and two glasses of chocolate 
malted milk. At 3:30 p.m. he had two attacks of pro- 
jectile vomiting. The emesis measured 2,000 cubic 
centimeters; it was bile stained, watery, and con- 
tained finely divided particles of food. After the 
attack the pain diminished a great deal. He was 
readmitted to the hospital and blood chemistry 
determinations made. 

The patient was a fairly well developed, poorly 
nourished white male of 16 who appeared several 
years under his stated age. He weighed 47.1 kilo- 
grams (103.6 pounds). The left eye showed a medial 
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Fig. 8. Drawing of the contents of the intra-abdominal sac at autopsy showing the 
relation of the duodenum to the superior mesenteric artery and the terminal ileum to 


the dextrocolic artery. 


superior coloboma, divergent squint,and corneal scar 
due to an old injury. The teeth showed extreme 
dental caries. The abdomen was of normal contour. 
There were no peristaltic waves or patterns. There 
were no masses, solid organs, tenderness, or rigidity 
palpable. The remainder of the physical examina- 
tion was negative. 

Fluoroscopic examination was done September 13, 
1929. The stomach and duodenal bulb were normal. 
There was marked dilatation of the duodenum with 
reverse peristalsis. No barium was seen passing into 
the jejunum. At the end of 5 hours about a third of 
the barium had remained in the stomach. The en- 
tire duodenum from just distal to the bulb to appar- 
ently the duodenojejunal junction was filled and di- 
lated to three or four times its normal size (Figs. 
9A and 9B). Barium was given by mouth at this 
time to connect the stomach definitely with the mass 
of barium in the upper right quadrant, which proved 
to be duodenum. An impression was made of partial 
obstruction at the duodenojejunal junction probably 
caused by pressure from the mesenteric vessels or 
fold. An examination of the blood at the time of the 
first admission revealed: hemoglobin, 12.6 grams; 
(Newcomer), red blood cells, 4,850,000; white blood 


cells, 8,000; haematocrit, 41 volumes per cent of cells; 
specific gravity, 1.0582; hydrogen-ion concentration 
of the plasma, 7.6; calcium, 9.2; and phosphates, 4.0. 
The urine was normal. The blood Wassermann 
reaction and the Kahn test were negative. The blood 
non-protein nitrogen ranged from 25.9 to 31.3, urea 
nitrogen, 14.6, carbon dioxide capacity, 58.4 cubic 
centimeters to 72.4 cubic centimeters, and chlorides 
from 245.6 (sodium chloride 407.7) to 281.5 (sodium 
chloride 465.3) milligrams. An Ewald meal revealed 
free hydrochloric acid 40, and total acidity 58 clinical 
units. Stool examination and fluoroscopic barium 
enema were not done. 

The laboratory findings on the second admission 
were as follows: haemoglobin, 75 per cent; red blood 
cells, 4,820,000; and white blood cells, 7,300. The 
urine was normal. The hydrogen-ion concentration 
of the plasma was 7.51, and the carbon dioxide 
capacity was 59.6. The blood non-protein nitrogen 
ranged from 31.7 to 34.4, urea nitrogen, 12.0 to 13.5, 
calcium, 10.5 to 11.1, and phosphates, 3.28 to 4.54. 
The blood chlorides were 231.2 (sodium chloride 
381.2), 256.0 (sodium chloride 424.0), 272.0 (sodium 
chloride 450.7), and 272.0 (sodium chloride 450.7) on 
November 25, 26, 28, and 20, respectively. The 
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Fig. 9. Photographs of roentgen plates taken before operation showing the dilated stomach and 
the greatly dilated duodenum at the right. At left, stomach, back on grid; at right, stomach, face 
on grid. Case 2. 


chloride content of the vomitus was 442.5 milligrams 
per 100 cubic centimeters (sodium chloride 739.7). 
A second X-ray examination revealed the same find- 
ings as before—a mechanical obstruction of the dis- 
tal portion of the duodenum of an undetermined 
nature. A duodenojejunostomy was advised. 
Operation: On December 5, 1929, an exploratory 
laparotomy was performed by one of us (L.R.D.), 
under ether anesthesia. Operative report: ‘A long 
right rectus incision was made displacing the rectus 
muscle outward. The abdomen was opened. The 
stomach was somewhat dilated but otherwise nor- 
mal. The duodenum was considerably dilated 
throughout its entire extent. The transverse colon 
was apparently normal. There were numerous very 
large veins and arteries on the ascending colon and 
cecum arranged along the antimesenteric border. 
The ileum about 8 inches from the cecum was at- 
tached firmly to the duodenojejunal junction by a 
peritoneal fold and fibrous adhesions. There were 
also very large dilated veins at this region. The 
lower end of the ileum was wound snugly around the 
root of the mesentery of the small intestine in such 
a way as to produce partial obstruction to the lower 
portion of the duodenum and to the lower end of the 
ileum. The first part of the jejunum was enormously 
dilated and its walls were hypertrophied. The dila- 
tation and hypertrophy gradually became less as the 
ileum was approached. The ileum was very much 


smaller than normal, cyanotic in color, and appeared 
to have suffered from chronic circulatory disturb- 
ance. The entire small intestine was rotated clock- 
wise on the root of the mesentery for about 120 
degrees, and the intestines themselves were wound 
around the root of the mesentery. When the trans- 
verse colon was lifted up the first part of the je- 
junum was found but it extended downward into 
the duodenojejunal fossa and out of this fossa could 
be seen coming the lower end of the ileum. The en- 
tire length of the small intestine from the first part 
of the jejunum was pulled out through this false 
fossa. As the loops of bowel were pulled out it was 
discovered that they were not lying in a retroperi- 
toneal sac but in the general peritoneal cavity and 
the fossa was made up of the root of the mesentery 
which formed a bridge. The duodenojejunal junc- 
tion was liberated from its peritoneal fold and ad- 
hesions and the cecum and appendix were brought 
down from the upper left quadrant and fixed to 
the lower right quadrant of the abdomen. The 
intestines then were replaced and the abdomen 
closed.”’ 

Following operation the patient was given 
Ringer’s solution intravenously on one occasion. 
His postoperative course was very smooth and en- 
tirely uneventful. He was discharged on the six- 
teenth day after operation. He had had no gastric 
distress of any description up to that time. 
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The patient was called back to the clinic Novem- 
ber 19, 1930, for further study. Since leaving the 
hospital he had been perfectly well and had had no 
suggestion of the slightest gastric complaint. He 
weighed 47.1 kilograms (103.6 pounds) on admission 
and when seen in the clinic weighed 54.1 kilograms 
(119 pounds). He was much stronger than he had 
ever been and was working daily. His general ap- 
pearance had changed from that of a sickly, under- 
nourished, poorly developed boy to that of a healthy, 
growing, adolescent youth. A fluoroscopic examina- 
tion was done at the time of the clinic visit. The 
stomach was normal except for angularity of the 
greater curvature of the pars media—almost cer- 
tainly due to adhesions. The bulb was about normal 
as to size, but a little angular in shape. The second 
portion was not dilated; however, it extended di- 
rectly to the right and did not pass behind the stom- 
ach. Five minutes later considerable barium had 
passed into the jejunum, and all of the small intes- 
tine visualized lay to the right of the spine. A 
barium enema revealed that the colon filled promptly 
and completely. There was some redundancy of the 
transverse colon. The ascending colon and cecum 
were on the right side and were in normal position 
except for being a little high (Fig. 10). 


This case can be explained best as an 
anomaly of rotation in the third stage. The 
details are indicated in the diagrams in Figure 
11. There was undoubtedly at one time a 
floating ileocolic segment due to deficient 
fixation of the postarterial mesentery. In 
some manner the cecum rotated under the 
short mesenteric pedicle and became fixed in 
the left upper quadrant, thus producing 
chronic obstruction of the jejunum and ileum. 
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Fig. 10. 
mately 1 year after operation. Barium enema. Ascending 
colon in about normal position except the cecum is still a 
little high. Case 2. 


Photograph of roentgen plate taken approxi- 


The secondary volvulus of the remaining por- 
tion of the small intestine can be easily ac- 
counted for by its excessive mobility. It is 
remarkable that such a patient could have 
survived for 16 years with the arrangement of 
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Diagrams representing a possible stage in the development in Case 2, 





Persistent volvulus neona- 
torum (superimposed on reversed rota- 
tion of prearterial se§ment) 


and 


the position of the midgut as found at operation in Case 2. 
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ANALYSIS OF ADDITIONAL CASES OF ANOMALY OF INTESTINAL ROTATION cla 
IN THE SECOND STAGE im) 
ob: 
Reporter Sex Age — Course and remarks Type of anomaly on 
—_— ees ees + 
Rainer | tol 
I Case 1 F Adult ? | Necropsy Non-rotation firs 
aaa eae cen ee 
Case 2 ? Child ? | Necropsy Non-rotation Val 
3 Case 3 M Adult ? | Necropsy Non-rotation int 
Sauerbeck | fae pr 
| Case 1 ? Infant ? Necropsy Non-rotation tre 
5 Case 2 M Adult Yes __ | Peritonitis operation—death Non-rotation tis: 
Sawin S 
6 Case 1 F 2 wks. Yes | Necropsy Non-rotation us 
: 7 ‘ : i= ‘)or aan t10 
7 Case 2 F 70 None | Necropsy Non-rotation 
7 OF — pre 
Smith | © 
8 Case 1 M Infant ? Necropsy Non-rotation 1g 
9 Case 2 M Infant ? | Necropsy Non-rotation tol 
ie iisiceaihie es 
10 Case 3 F Infant ? Necropsy Non-rotation oc 
II Case 4 F Infant ? | Necropsy Non-rotation rr 
|——--—- — Cc 
12 Case 5 F Infant ? | Necropsy Non-rotation 
| -— - as 
13 Pan M Adult None _ | Dissection case Non-rotation ler 
14 | Gutierrez M 34 None | Pulmonary tuberculosis—necropsy Non-rotation du 
15 | Bulman M 76 Yes | Volvulus—death Non-rotation hv 
16 | Walker M 28 Yes | Operation—death. Dextrocardia Reversed rotation go° 4G 
oss ———— —— Sesse5 A 
17 Harvey F 3 days Yes | Volvulus—operation—death Reversed rotation 90° tly 
Woolsey pa 
18 Case 1 M 27 None | Acute appendicitis—operation—recovery Non-rotation ba 
: na ie he i @ 
19 Case 2 33 Yes | Operation—adhesions removed—recovery Non-rotation 
o §©6© Donald F 27 Yes | Volvulus—operation—death Reversed rotation go° 
Waugh of 
21 “ase 1 F 6 Yes | Operation—recovery Non-rotation 
| ———_—— ——_—______—_ te 
Case 2 F 12 Yes Operation—no improvement Non-rotation 
- —— — an 
3 Case 4 F 21 None | Acute appendicitis—operation—recovery Non-rotation m; 
js — ‘ 
Thomson F 3 Yes | Operation—recovery Non-rotation Wi 
Grant . : : oT 
Case 1 F 57 Yes | Operation—death Non-rotation lif 
3 - - : : — It 
6 Case 2 M 32 Yes | Operation—recovery. Congenital absence of the radius | Non-rotation 
7 | Lee M 24 Yes | Obstruction—operation—death Reversed rotation 90° pr 
28 | Edington F 38 Yes | Operation—appendectomy—trecovery Non-rotation di 
»9 | Mole F 8 Yes No operation—death Non-rotation m 
30 | Peigneaux and Tl) 
Fruchaud F 15 Yes | Operation—recovery. (Colocolostomy) Reversed rotation 90° } 
= a ea =e : — ae € 
31 | Davis M 8 Yes | Operation, appendectomy, recurrence of symptoms, 
second operation, adhesions removed—recovery Non-rotation ak 
32 | Brouet and Caroli M 17 Yes | Operation recovery Non-rotation Pi 
- —  — | « ——— a 
33 | Haymond and be 
Dragstedt M 68 None | Carcinoma of stomach—operation—necropsy Malrotation (Stage II) pa 
se 
the various portions of the midgut as found at that this patient survived 16 years before re 
ne various portions of the midgut astound at that this patient survived 160 years betore 
operation. This case is quite similar to the coming to operation. ve 
cases of ‘“‘volvulus neonatorum” reported by In a detailed study reported recently one dle 
Dott, and Charsley and Richardson, except of the authors (L.R.D.) with various asso- I 














HAYMOND AND DRAGSTEDT: 


ciates has been at great pains to outline the 
important pathogenic factors in intestinal 
obstruction at different levels of the intestine 
on the basis of present information. Two fac- 
tors appear to be of paramount importance: 
first, a toxemia due to the absorption of 
various toxic fractions from the obstructed 
intestine made possible by an injury to the 
protecting mucosa as a result of increased in- 
tra-intestinal pressure; and, second, severe 
tissue dehydration with hypochloremia and 
usually alkalosis due to failure of reabsorp- 
tion of gastric and pancreatic juice. It is very 
probable that the second factor is of chief 
significance in the production of the symp- 
toms displayed by this patient. On one 
occasion he vomited 2,000 cubic centimeters of 
fluid containing a total of 8.84 grams of 
chloride (sodium chloride 14.79). Inasmuch 
as five or six attacks of vomiting with equiva- 
lent loss of gastric content were the rule 
during a three day period of sickness the 
hypochloremia and dehydration are readily 
accounted for. The alkalosis indicates a rela- 
tively larger loss of the acid gastric juice than 
pancreatic juice with its high content of fixed 
base. 
CASES FROM THE LITERATURE 

An analysis of Dott’s cases show that 35 
of the 48 were discovered accidentally. Thir- 
teen presented symptoms relevant to the 
anomaly. The sex incidence was about three 
males to one female. The age ranged from 
within a few days of birth to old age with the 
greatest frequency seen in the first few days of 
life. 

In the 33 additional cases collected by the 
present authors 18 gave a history of gastric 
distress due to the anomaly. No mention was 
made of abdominal discomfort in g instances. 
The two so-called unconfirmed cases of Gil- 
bert and Vasselle gave histories of gastric and 
abdominal distress. The case reported by 
Pinkerton is not included in the authors’ series 
because it is difficult to decide whether his 
patient had an anomaly of rotation in the 
second stage with a volvulus after a go degree 
reversed rotation or a 450 degree clockwise 
volvulus of a free ileocolic segment due to 
derangement of fixation in the third stage. 
The references of Serck-Hansson (1926), 
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Dillenseger (1929), and Darbois and Sobel 
(1929), which might contain cases of derange- 
ment of rotation in the second stage, were not 
available to the authors. The sex incidence 
was 14 males, 16 females, and 3 with sex not 
given. The age groups were: under 10, 11 
cases; 10 to 20, 3 cases; 20 to 30, 6 cases; 30 
to 40, 4 cases; 40 upward, 4 cases; 1 case classi- 
fied as a child, and 4 as adults. Thus 64 per 
cent of the additional cases were under 30 
years of age. Dott collected but one other 
case of reversed rotation in the second stage 
in addition to his own. Hausmann and Strehl 
each added a single case to the literature. 
Serck-Hansson’s reference may be a report of 
a similar condition. The present series of 
collected reports include 5 cases of the same 
type bringing the total to g —all of which had 
symptoms of obstruction, were operated 
upon, and died with the single exception of the 
case reported by Peigneaux and Fruchaud. 
SUMMARY 

1. Two cases of anomaly of intestinal rota- 
tion are reported. 

2. One case which formerly would probably 
have been considered an_ intra-abdominal 
hernia is now more logically explained on the 
basis of malrotation of the midgut loop in the 
second stage of rotation. 

3. A case of chronic volvulus neonatorum 
is described. 

4. Thirty-three additional cases (includ- 
ing the authors’ Case 1) are collected from the 
literature bringing the total number of cases 
of anomaly in the second stage of rotation to 
100. 

The authors wish to express here their great appreciation 


to Miss Gladys McHugh for the painstaking and accurate 
drawings in this paper. 
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THE EFFECT OF ANAESTHESIA UPON THE BLOOD SUGAR CONTENT 


EXPERIMENTAL INVESTIGATION 


ERIC C. MEKIE, M.B., F.R.C.S.E., EDINBURGH, SCOTLAND 


From the Departments of Surgery and Clinical Surgery, Edinburgh University, Scotland 


HE treatment of patients suffering from 

the postoperative effects of anesthesia 

and shock is an every day problem in 
surgical work, and one of the commonest 
routine practices is the administration, either 
rectally or subcutaneously, of an isotonic 
saline with the addition of glucose. 

The biochemical basis for this procedure has 
hitherto been assumed rather than proved, 
although within recent years several papers 
have been published dealing with the problem. 

The earliest note on the subject was made 
by Thannhauser who inferred from the not 
infrequent appearance of glycosuria in post- 
traumatic shock that there must be an in- 
crease in the level of the blood sugar. Cannon 
(5) confirmed this inference by direct observa- 
tion, but neither of these writers dealt with 
the special problem of the postoperative or 
postanesthetic shock. 

This special aspect, however, has been in- 
vestigated from the clinical point of view in 
a series of papers by Levi, Potter, Mackay, 
and Miller and Mekie. All these investigators 
are in agreement that the blood sugar is raised 
in the condition of surgical shock and follow- 
ing anesthesia. In the paper by Miller and 
the present writer conclusions inter alia were 
made which were of such fundamental im- 
portance as to warrant investigation of their 
correctness by laboratory experiment. These 
conclusions were: 

1. Following operations under general an- 
esthesia there is usually an increase in the 
blood sugar content but there is never a 
hypoglycemia. 

2. The maximum rise is seen immediately 
after operation and from this point there is a 


fall to the pre-operative level which is reached 
in approximately 8 hours. 

3. There is a close relationship between the 
absolute rise of blood sugar and the duration 
of the anesthesia. 

4. Incases of postoperative shock the blood 
sugar content is high. 

Three experimental problems therefore were 
studied: (a) the effect of anwsthesia and 
traumatic shock on the blood sugar content; 
(b) the source from which the increase of blood 
sugar comes; (c) the mechanism of the re- 
action. 

At this point it is convenient to review the 
literature which bears on this subject. 

The clinical observation of Cannon to which 
reference has already been made that there 
was no evidence of hypoglycemia in cases of 
shock was not borne out by the observation 
of Fabre, who with his collaborators also 
studied the metabolic functions in cases of 
shock. They state in their conclusions: 

Enfin, dans deux cas les auteurs ont noté une 
diminution trés sensible du glucose du sang: 0 gr. 32 
et o gr. 26 par litre, au lieu de 1 gr. 25 en moyenne 
chez le sujet normal. Cet ensemble de faits accuse 
un trouble dans le métabolisme azoté et un trouble 
dans le métabolisme des hydrates de carbone; il plaide 
en faveur d’une altération des fonctions hépatiques. 


Experimentally the question of the place 
shock has in the production of hyperglycwmia 
has been studied by Aub and Wu (1). These 
observers found that the level of the blood 
sugar was not raised in animals when the 
blood pressure was lowered by the increasing 
of the intrapericardial pressure but that if the 
animals were subject to traumatization of the 
leg muscles with the production of a state of 
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surgical shock there was at the same time a 
rise in the level of the blood sugar. Aub and 
Wu suggest as the causal factors in the phe- 
nomenon (a) the activity of the sympathetic 
nervous system; (b) the reduction of the total 
metabolism with an accumulation of the 
glucose in the blood: the respiratory quotient 
suggesting that at least a normal proportion 
of the carbohydrates are being mobilized; 
(c) a condition of liver insufficiency due to 
toxic changes with a consequent outflow or 
escape of glucose into the circulation. 

Jean La Barre followed up these observa- 
tions of Aub and Wu and investigated the 
changes in the blood sugar which follow the 
injection of histamine, with the consequent 
production of a condition of shock. 

The following summarizes his conclusions: 

1. A rise in the blood sugar occurs in 
animals suffering from shock induced by 
histamine. 

2. The rise of the sugar content does not 
solely depend on the action of the sympathetic 
system (adrenaline) since the same hyper- 
glycemia occurs after the excision of the 
suprarenals. 

3. He believes that the hyperglycemia is 
due to an intense stimulation of the vagal 
nerves passing to the liver. (The same ex- 
perimenter reports later a second series of 
investigations which follow up the previous 
observations.) 

4. He found that by ligaturing the portal 
vein there was either a smaller rise in the blood 
sugar content or else an immediate hypo- 
glycemia upon the injection of histamine. 

5. That following the injection of hista- 
mine the glycogen content of the liver could 
be shown to be reduced. 

6. That hyperglycemia could be induced 
by the electrical stimulation of the vagi 
nerves, but that this could be prevented by 
the previous administration of atropine. 

7. That atropine could prevent death en- 
suing on the administration of what was 
normally a lethal dose of histamine; and that 
in these cases the glycogen content of the 
liver was not reduced. 

8. That the administration of ergot pre- 
vented the onset of hyperglycemia which fol- 
lows the injection of adrenaline but does not 


prevent the rise in the blood sugar which fol- 
lows the injection of histamine. 

La Barre also showed that there was a 
hyperglycemia during anaphylactic shock, 
while Neill, Manwaring and Moy have shown 
that following anaphylactic shock there is a 
reduction in the sugar content of the liver. 

Kendzierski supports the view that there is 
an action on the vagal fibers and suggests that 
the actual mechanism is by means of the 
ferment glycogenolase. This observer came 
to this view as the result of experiments on 
two groups of dogs: one group being normal 
and the other having both vagi nerves de- 
generated before the experiment took place. 

Foncin and Sandor investigated the effect 
of injection of colloidal sulphur and at the end 
of their dissertation they comment that the 
changes which can be caused by the injection 
of other colloids depend not on any specific 
action of the sulphur molecule but upon it 
being in a colloidal state and therefore giving 
rise to some degree of ‘‘shock.”’ These authors 
make the rather interesting suggestion, though 
their methods of deduction are difficult to 
follow, that in the dogs experimented on the 
rise or the fall in the level of the blood sugar 
depended on whether the animal was a sym- 
pathotonic or a vagotonic. 

Kellaway and Cowell, who had investigated 
the action of histamine some years before La 
Barre, came to rather different conclusions as 
to the mode of action of this drug. They con- 
sider that the effects are due in part to the 
outpouring of adrenaline following upon direct 
action of the histamine on the suprarenal cells. 

The outpouring of adrenaline would, of 
course, cause a rise in the blood sugar and 
therefore the behavior of the adrenals during 
operation and the allied condition of surgical 
shock require consideration. 

Cannon (4), in ro11, made a study of the 
glycosuria which occurs during the emotional 
states, and he showed that the degree of 
glycosuria varies with the degree of the emo- 
tion and that the removal of the suprarenals 
prevents the onset of glycosuria subsequent 
upon even violent emotion. His experimental 
work led him to the opinion that asphyxia 
resulted in an outpouring of adrenaline, and 
he likewise demonstrated that following the 
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stimulation of the sciatic nerve by a tetanizing 
current the adrenaline content of the blood 
was increased. 

Elliott, in an article on the “Control of the 
Suprarenal Glands by the Splanchnic Nerves” 
describes an investigation into the part played 
by the suprarenals in resisting the various 
processes harmful to the body. He states that 
the glands suffered rapid exhaustion in cases 
of microbic infection, repeated hemorrhage, 
and surgical shock. The following is a sum- 
mary of his experiments on the cat: 

1. Fright induced by the administration of 
morphia or tetrahydronaphthalamine exhausts 
the residual adrenaline. 

2. All ordinary conditions of anesthesia 
with ether, chloroform, or urethane are at- 
tended by the exhaustion of the adrenaline. 

3. Excitation of afferent nerves such as the 
sciatic, or direct injury to the brain, or by the 
use of faradism cause loss of adrenaline. 

4. The afferent path is by the splanchnics 
and their section appears to prevent this ex- 
haustion. Ether, chloroform, and the other 
drugs, such as pilacarpine, physostigmine 
(histamine), and even diphtheria toxin appear 
to have no exhausting action directly on the 
suprarenals. 

This experimental work is borne out and 
complemented by the report of a German 
writer (Deucher) who pointed out that the 
suprarenal cortex shows signs of exhaustion 
in cases of fatal peritonitis. 

Bedford, interested in the adrenaline ex- 
haustion theory of shock, investigated the 
epinephric content of the blood in conditions 
of low blood pressure and shock. He produced 
shock by the handling of the intestines and 
the low blood pressure by simple haemorrhage 
and by the occlusion of the inferior vena cava. 
He came to the conclusion that in all these 
experiments the adrenaline content of the 
blood is definitely increased. He infers that 
the function of the adrenaline is to act as a 
reserve for times of special stress and as a 
last line of defense against the falling blood 
pressure of the shock condition. He quotes 
Bainbridge and Corbett (6), who, on histo- 
logical grounds, concluded that subsequent 
to shock the glands were exhausted, and points 
out that this observation is confirmation of 
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his deduction and observations. Muns (quoted 
by Bedford) points out that in shock the 
peripheral vessels are contracted as they 
would be in hyperadrenalization of the blood. 

It must be stated, however, that Crile at 
an earlier date made the statement that in 
animals traumatized under anesthesia, there 
was no augmentation of the adrenal content 
of the blood. 

The general conclusions of Bedford are 
worth recording here even if they do not refer 
directly to the problem ef hyperglycemia. 

1. During the condition of low blood pres- 
sure and shock an increased quantity of 
adrenaline is thrown into the blood. 

2. This increase in the blood is due to the 
activity of the adrenal gland which may be- 
come exhausted. 

3. The adrenaline content increases only 
after a prolonged continuation of the low 
blood pressure or shock. 

4. The adrenaline content quantitatively 
increases with the prolonged continuation of 
the period of shock. 

5. The adrenaline mobilization is the last 
effort on the part of the organism to resist 
forces tending to a fatal degree of low blood 
pressure. 

Stewart and Rogoff, writing 2 years later, 
state that, in similar experiments to those of 
Bedford, they were unable to confirm his 
results. 

While Corbett reported that he had found 
microscopical evidence of the exhaustion of 
the adrenals, Short in cases of shock which had 
proved fatal among his cases in 1914 held the 
opposite view. 

Underhill found that while dilute solutions 
of adrenaline failed to produce glycosuria in 
animals, the same quantity of adrenaline pro- 
duced a glycosuria when the animals were 
under the influence of urethane. 

Olmsted considered the relationship which 
the adrenals bear to asphyxia. According to 
this investigator the blood sugar in ‘de- 
cerebrate” cats is always high because of the 
anesthetic employed. During asphyxia this 
level is surpassed and the rise in the blood 
sugar is proportional to the hydrogen-ion con- 
centration of the blood. The effect of the 
asphyxia can, however, be markedly moditied 
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if the adrenals are thrown out of action by 
ligaturing their vessels or in cases in which the 
splanchnic nerves have previously been sec- 
tioned. 

Bulatao and Cannon (3) report, however, 
that in “decerebrate” cats they obtained a 
hyperglycemia following the administration 
of ether or asphyxia, even after the nerves to 
the liver and suprarenals have been cut. 

From the result of her clinical work to 
which reference has already been made, 
Dorothy Potter raises the question of the 
relationship of the blood sugar content to the 
alkali reserve. She points out how in anes- 
thesia, there is a rise in the phosphate content 
of the blood. This, she contends, is an attempt 
on the part of the body to deal with the in- 
creased quantity of acid associated with an- 
wsthesia. Our present interest in this question 
lies in the fact that the phosphate reserve in 
the muscle is combined with glucose and that 
during the period of anesthesia hexose- 
phosphoric acid leaves the muscle and accu- 
mulates in the blood stream. The effect of 
this on the level of the blood sugar may well 
be of very great significance. 

So far as present investigation has shown, 
there has been no work done on the relation- 
ship of the internal secretion of the pancreas 
to any of the factors found in the postopera- 
tive period. 

From the evidence available there now ap- 
pears to be no doubt that following anesthesia 
the blood sugar rises, but little effort has been 
made to study the nature and details of the 
phenomenon under laboratory conditions or 
to explore the mechanism of reaction. 
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From what has already been epitomized 
from the available literature, it appears that 
a hyperglycemia is not an infrequent response 
to a variety of “stimuli,” most of which occur 
together in the course of a single operative 
procedure—anesthetization, trauma, “‘shock,”’ 
stimuli of nerves, etc. 

It has been the writer’s purpose to attempt 
to study this problem both clinically and ex 
perimentally with a view to elucidating som¢ 
of these problems, more especially from those 
aspects of the subject which bear directly on 
clinical surgery. 

The mechanism of the hyperglycemia is a 
problem interesting to both the physiologist 
and the biochemist. Some effort has been 
made to answer the physiologist’s ‘“how?”’ but 
the exact biochemical processes have not been 
studied, such investigation being beyond the 
scope of the present work. 

In the experimental work, in order to mak« 
the results as uniform as possible, it was de 
cided to use rabbits solely as the subjects o| 
the experiments and to use ether as the only 
anesthetic. The estimations of the sugar 
content of the blood were made by Benedict’s 
technique, which allows of some delay between 
the obtaining of the specimen and the carry 
ing out of the estimation. 

In all experiments the animals were given 
no special preparation up to 3 hours befor: 
the commencement of the observations when 
their feed was withdrawn. A sample of blood 
for sugar investigation was invariably pro 
cured immediately before the commencement 
of the anesthetic as a control reading for that 
animal. 

THE PHENOMENON 

It was shown in the previous work under 
taken by Miller and the present writer that 
immediately upon the administration of an 
anesthetic, the patient’s blood sugar ros¢ 
and evidence was put forward that the rise, 
at any rate for the first’75 minutes of anes- 
thesia, was a progressive one. The graphs 
available as the result of our clinical investiga 
tion did not enable us to dogmatize as to the 
changes which might occur under still mor« 
prolonged anesthesia, but two cases which 
came under review suggested that the peak 
point of anesthesia hyperglycemia wa: 
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reached about 75 minutes after the commence- 
ment of narcosis. A typical graph illustrating 
the progressive rise in the blood sugar during 
anesthesia is shown in Figure 1. 

A series of to experiments were carried out 
for the specific purpose of demonstrating the 
} immediate changes which occur on the ad- 
ministration of an ether anesthetic. The 
narcosis was rapidly induced, the animal 
passing into complete surgical anesthesia 
within an average of 114 minutes; thereafter 
anesthesia was maintained at a constant 
depth and care was exercised to prevent the 
animal becoming in any degree asphyxiated. 
The smoothness of the anesthesia was dif- 
ficult to obtain in some of our earlier cases, 
owing to the administration of ether by the 
drop bottle but later when we perfected a 
technique of vaporization of ether, our results 
were more satisfactory. 

The technique employed was to pass a 
regulated flow of air through a bottle of ether 
and the vapor was then conducted by a rub- 
ber tube to a closely fitting metal mask. By 
this means we were able to carry out prolonged 
anesthesia at a constant depth of narcosis 
and unaccompanied by any evidence of 
asphyxia. 

The sugar content of the blood was ob- 
tained frequently during the first hour and 
a half of anesthesia, and the results are given 
in Figure 2. 

The figures show that the blood sugar rises 
progressively and a graph plotted from these 
average increments lie in close approximity 
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to a slightly curved climbing graph. It is 
apparent, of course, that such a progressively 
rising hyperglycemia cannot be indefinitely 
prolonged, and experiment revealed that the 
maximal rise was reached after 60 to go 
minutes’ narcosis. 

This investigation was carried out on three 
rabbits and anesthesia continued until the 
fall in the blood pressure in 2 cases became 
so low that specimens of blood could not be 
obtained and in the third animal up to the 
time of death (Fig. 3). 

That the degree of hyperglycemia is de- 
pendent on the duration of the anesthesia 
rather than on the quantity of ether ad- 
ministered or on the depth of narcosis was 
demonstrated by two similar experiments. 
Two animals were prepared as above and 
estimations of the blood sugar made before 
the commencement of the ether administra- 
tion. For a period of 30 minutes the rabbits 
were kept at a constant depth of anwsthesia 
and thereafter the narcosis was gradually 
deepened so that after 15 minutes death ensued. 

The graphs obtained illustrated that in 
these cases the blood sugar rises to a very 
high level and that this high level is main- 
tained even at the time of death, but there 
does not appear to be any special relationship 
between the rate of rise of the blood sugar and 
the depth of the anesthesia. 
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This appears to be a matter of very great 
practical importance since it implies that 
given the choice of a rapid operation under 
deep ether anesthesia or a more protracted 
procedure under light narcosis, the surgeon 
should choose the former as occasioning less 
upset to the carbohydrate metabolism of the 
body. 

That surgical shock influences the sugar 
content of the blood was a finding of Aub and 
Wu and La Barre on the experimental side 
and by Miller and Mekie clinically, the con- 
clusions reached being that both in surgical 
shock per se and in surgical shock after opera- 
tion under general anesthesia there was a 
state of marked hyperglycemia. The problem 
experimentally was studied from a slightly 
different standpoint, and methods were de- 
vised to show the effect of marked surgical 
shock on animals while under anesthesia. 

The animals were prepared as previously 
and a preliminary reading of the blood sugar 
made. Immediately after the animal was 
anesthetized the abdomen was opened and 
the gut manipulated—considerable tension 
being exerted on the mesentery. The animals 
all showed evidences of shock, respiration be- 
came shallow and rapid, the heart rate in- 
creased. Estimations of the blood sugar were 
made periodically until the animals died. 

A small series of three such experiments 
were carried out and from the readings ob- 
tained graphs were plotted. A study of the 
curves revealed the anticipated result, namely: 
there was a slight acceleration of the hyper- 
glycemia (Fig. 4). 

In the human subject the increased sugar 
content of the blood following the administra- 
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tion of ether is a very temporary change. Two 
experiments were carried out to demonstrate 
this fact. It was found that in each case the 
blood sugar content had reached the pre 
operative level within 4 hours of cessation oi 
the administration of ether. 


THE SOURCE OF THE HYPERGLYCZMIA 


The possible causes of hyperglycemia arc 
two: (1) mobilization of glucose reserves or 
(2) failure of the body tissues to utilize the 
available circulating sugar with its gradua! 
accumulation in the blood. 

It appeared more rational in view of th 
rapidity of the rise of the glycemic curve t: 
ascribe the changes observed both clinically 
and experimentally to a mobilization of suga: 
reserves. There were two possibilities. Th: 
liver and muscles are both reservoirs 0! 
glycogen and the question of which was th: 
site of the sugar mobilization could be teste: 
by direct experiment. The following proce 
dure was adopted after some experimental 
attempts had been made. After the usual 
preliminaries, the abdomen was opened an 
the hepatic veins isolated and clamped. Car 
had to be taken to miss none of the vessels 
from the right posterior lobe especially, th: 
difficulty here being that this lobe is entirely 
separated from the rest of the liver and lies 
in close relationship with the vena cava to 
which it is connected by several venous chan- 
nels. The portal vein was carefully avoided. 

Such a procedure is naturally associated 
with much shock, but our previous experi 
ments had shown that this did not seriously 
alter the results obtained. 

That the blood flow from the liver had been 
controlled was shown by the marked con- 
gestion of the whole of the organ. Partial 
control gave only congestion of one or mor 
lobes of the liver but never of the whole organ 
Only experiments in which complete occlusion 
of the hepatic veins was certain have been 
considered. 

In the first experiment the sugar estima- 
tion was made on the systemic blood only 
but in the subsequent experiments blood wa: 
also taken from the liver by incising the fre: 
margin and collecting the blood in a suitabl 
receptacle. The hemorrhage was then con 
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trolled by a light clamp. The course of the 
hepatic blood sugar content is also shown on 
the graph. The graph shows that the systemic 
blood sugar content remains constant—such 
variations as occur being within the limit of 
experimental error (Fig. 5). 

The liver sugar rises to a very high level 
and it was noted that in 3 of the 4 graphs 
showing the hepatic blood sugar content in the 
estimation made on the sample procured im- 
mediately after death, the reading was the high- 
est obtained. 

These experiments seem to me to be con- 
clusive evidence that the rise in the blood 
sugar content under anesthesia is due to 
hepatic action and that the muscles can play 
only a secondary part in the phenomenon, if 
any. 

To control these experiments the oppor- 
tunity was subsequently taken (not graphed) 
to compare the sugar content of blood derived 
from the liver and the general systemic blood 
in some experiments in which there was no 
interference with the hepatic circulation. In 
every instance the figures closely corresponded 
and were within possible experimental error. 

There is a further inference which may be 
drawn from the experiments detailed above, 
namely, that during anesthesia there is no 
increase of tissue carbohydrate metabolism, 
since in none of my experiments was there 
evidence of any drop in the sugar content 
of the blood such as might be expected after 
prevention of ingress to the blood stream of 
carbohydrate from the liver. 


THE MECHANISM OF ETHER HYPERGLYCAZMIA 


From the study of the literature already 
made it will be observed that various in- 
vestigators have suggested methods which 
result in the mobilization of liver glycogen in 


shock and anesthesia. Thus Aub and Wu 
suggest the causal factors (1) sympathetic 
nervous system activity and (2) toxic changes 
in the liver. 

Jean La Barre states that he excluded the 
adrenaline factor and mentions vagal stimula- 
tion as the essential mechanism. Kendzierski 
supports this latter view. 

Kellaway and Cowell are advocates of the 
adrenaline theory of hyperglycemia produc- 
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tion and are supported by Elliott, Bedford, 
Bainbridge, and Corbett and Muns. Un- 
derhill also supports this view and his ob- 
servations on the effect of dilute solutions of 
adrenaline on animals under anesthesia are 
of interest. 

So diverse were the reports and so fre- 
quent the contradictions that it was felt 
advisable to study the question by personal 
experiment. Briefly stated there were four 
possible mechanisms of production: (1) by 
sympathetic stimulation, (2) by vagal stimu- 
lation, (3) by production of an outpouring of 
adrenaline, and (4) by direct action on the liver. 

Sympathetic stimulation. That sympathetic 
stimulation will produce a mobilization of 
hepatic glycogen is a known fact and there 
appeared to be no reason to re-investigate the 
matter. The question, however, of the effect 
of ether upon this possible mechanism did not 
lend itself to direct proof. However, in ergo- 
toxin, a drug is available which paralyzes the 
sympathetic nerve endings (Cushny). A dos- 
age of 1 milligram per kilogram of body is 
sufficient effectively to secure this effect 
(Dryerre). 

In the experiments, the animals were given 
the appropriate amount of ergotoxin intra- 
muscularly 10 minutes before administration 
of ether. That the ergotoxin was producing 
its biological action was shown by the intense 
spasm of the peripheral vessels, a spasm so 
severe that it was impossible to obtain speci- 
mens of blood except by cardiac puncture or 
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from the inferior vena cava after the abdomen 
was opened. 

The result obtained is illustrated in Figure 6. 

They show that there is some slight re- 
tardation of the rise of the glycemia graph. 
It must be recalled, however, that the ergo- 
toxin would prevent adrenaline action on the 
liver and would therefore exclude the “‘fright”’ 
response of an animal which normally occurs 
in the initial stages of anesthesia induction— 
reference to this will be made later. 

Vagal stimulation. The previously men- 
tioned investigations of La Barre had shown 
that the condition of shock as induced by 
histamine injections resulted in a_hyper- 
glycemia, and he showed that the rise was 
due to a stimulation of the vagal nerves. La 
Barre demonstrated that atropine having a 
paralyzing action on the vagi prevented this 
rise of blood sugar. I have been able to show 
that atropine has not an inhibitory effect on 
the mobilization of hepatic glycogen which 
occurs during anesthesia. 

A graph is shown to illustrate the effect 
of pre-anesthetic administration of atropine, 
10 milligrams of the drug per kilogram of 
body weight being given. The results ob- 
tained were not wholly conclusive. In all 
cases the blood sugar rose promptly, but the 
graph was more gradual and the maximum 
reading obtained at the conclusion of the 
anesthesia less than the readings obtained in 


corresponding experiments of similar dura 
tion with simple ether anesthesia. 

The inference made from these experiments 
therefore is that although vagal stimuli may 
result in mobilization of liver sugar the hyper 
glycemia of anesthesia is not primarily 
caused by such parasympathetic activity. 

By outflow of adrenaline. Numerous author- 
ities have already been quoted as showing how 
delicate is the adrenal mechanism and a va 
riety of experiments have been evolved which 
show the rapid outpouring of adrenaline which 
occurs in a variety of conditions, notably 
shock, infections, anesthesia, etc. From the 
histological aspect this fact of adrenal ex 
haustion is borne out. Indeed Cramer has 
shown that the only method of killing animals 
without undue cytological changes in the 
adrenaline is by the use of coal gas and avoid- 
ing as much as possible the use of anesthetics. 

The following experiment was employed 
to demonstrate the part, if any, played by 
the adrenals in the production of anestheti: 
hyperglycemia. 

The rabbit was prepared as before and a 
preliminary estimation of the blood suga' 
made. Anesthesia having been induced, the 
abdomen was opened and the suprarenals 
excised. This involved a considerable amoun! 
of shock to the animal as exposure of thes 
organs required great displacement of thi 
viscera. Estimations of the blood sugar con 
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tent were then made until the animal died. 
A graph is presented, and a study of the curve 
seems to prove that the excision of the supra- 
renals has no immediate effect on the course 
of the blood sugar under ether anesthesia. 
It confirms too the observations made with 
regard to the effect of shock. 

These experiments, of course, do not elimi- 
nate the initial outflow of adrenaline which 
occurs from fright during the induction of 
anesthesia but importance is attached to the 
postadrenalectomy phase of the graph. 

Direct effect on liver. The conclusion reached 
as the result of experimental work is that the 
cause of anesthetic hyperglycemia is due to 
direct action of the anesthetic on the hepatic 
cells. 

Histologically the liver cells—stained by 
Best’s method—can be observed to be de- 
pleted of their glycogen and the degree of 
exhaustion is proportional to the length of the 
anesthesia. The peripheral cells of the lobules 
first show the loss of glycogen. 

CONCLUSIONS 

1. Ether anesthesia is associated with hy- 
perglyceemia. 

2. The rise in the blood sugar is due to 
mobilization of hepatic glycogen. 

3. The various mechanisms possible have 
been discussed and exclusion of sympathetic 
and vagal stimulation or hypersecretion of the 
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adrenals suggests that the action of the ether 
is directly upon the liver cells. 


I have to express my gratitude to Prof. D. P. D. Wilkie 
and Prof. John Fraser for granting facilities for this work 
and for much help. 

The expenses were borne by a grant from The Earl of 
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4 | A\HE subject of idiopathic uterine bleed- 
ing has long been one of the greatest 
problems in the field of gynecology. The 

frequency of the condition and the difficulty 
in obtaining adequate but conservative treat- 
ment has incited a very large amount of work 
concerning this condition. Many clinical re- 
ports have appeared in the literature, together 
with much discussion of a theoretical char- 
acter. 

The exact etiology of this condition has not 
been determined, although the doctrine of a 
deficiency of the corpus luteum has been ad- 
vanced. This theory was first proposed by 
Schroeder but was not generally accepted. 
Recently, however, Shaw, in a brilliant con- 
tribution, confirmed Schroeder’s observations 
in detail. Further observations have come 
from Novak and Martzloff and Graves in this 
country. From the morphological viewpoint 
Cullen and his pupils were among the first to 
carry out careful and thorough histological 
studies on cases of this kind. 

Two lines of study have contributed to the 
conclusions presented in this paper. We have 
examined, histologically, the materials ob- 
tained by curettage from a series of 28 cases of 
prolonged uterine bleeding and from a series 
of patients who have presented quite normal 
menstrual histories. In addition, we have 
studied the effects produced by extracts of 
placenta and corpus luteum when adminis- 
tered to spayed mice. The results of these 
various observations have seemed sufficiently 
striking and interrelated to justify their being 
reported here. 

Before discussing these findings, it seems 
desirable to review briefly the outstanding 
facts which serve to correlate the menstrual 
cycle of the human with the estrual cycle of 
experimental animals. 

Allen has accurately described this cycle 
for the mouse. The unmated mouse has a 
period of estrus every 4 to 6 days. At the 


time of estrus a characteristic change takes 
place in the vagina. This change consists of a 
cornification of the vaginal mucosa which is 
easily determined by means of smears. Ovu- 
lation takes place during the latter part of the 
estrual phase, but the corpus luteum remains 
inactive unless the animal is allowed to copu- 
late. 

When the female is mated with a vasecto- 
mized male, a stage of pseudopregnancy fol- 
lows. This stage of pseudopregnancy corre- 
sponds to that period of the human menstrual 
cycle lying between the fourteenth and twenty- 
eighth days. Its main characteristics are a 
growth of the uterine mucosa, which in the 
essential details is similar to the human pre- 
menstrual endometrium, together with slight 
enlargement of the uterus. The time before 
the next estrual period in the mouse is pro- 
longed by pseudopregnancy from the normal 
4 to 6 day interval to an 8 to 14 day interval. 

While we are not concerned at this point 
with the method of activation of the corpus 
luteum, we know that, following copulation, 
it becomes active, and that this activity is the 
cause of the pseudopregnancy. When the cor- 
pus luteum has ceased to function, the normal 
4 to 6 day cycle is again restored. / If copu- 
lation does not take place the corpus luteum 
is not activated and the uterus of the animal 
undergoes involution until it reaches its rest- 
ing stage. Two to three days before estrus the 
epithelium becomes markedly active, the 
gland cells multiply, and numerous mitotic 
figures are present. There is definite pseudo- 
stratification of the epithelium and a fair 
amount of secretion is found in the lumen of 
the gland. There is marked cedema of the 
stroma. The stroma cells are rather small but 
are proliferating as occasional mitoses are 


seen. When the pseudopregnant condition oc- 


curs the gland cells lose their pseudostratified 
arrangement and become more regular. No 
mitoses are present. The stroma cells become 
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Fig. 1. Photomicrograph of section of human endome- 
trium, 6 days after menstruation. Note the uniform dilata- 
tion of the glands and the pseudostratification of the epi 
thelium. The epithelial cells are high columnar, the stroma 
is oedematous, and one mitotic figure is shown. Gyn. No. 
788. X 225 


225. 
Fig. 2. Photomicrograph of section of human endome- 
trium, 13 days after menstruation. Note the cedematous 


larger and there is less oedema. Therefore, in 
the mouse we have two distinct phases, one 
before ovulation and one after. 

In the human female following the cessa- 
tion of the menstrual period the uterine epi- 
thelium is low columnar in type. There are no 
mitoses and no secretion in the glands. The 
stroma is fairly compact, but is moderately 
cedematous. In a few days a period of growth 
of the epithelium is begun. The gland cells 
multiply, mitoses can be found, and the mu- 
cosa increases in thickness. The cells are 
slightly enlarged and the cedema becomes 
somewhat more prominent. The glands them- 
selves lengthen out and have a tendency to a 
spiral or corkscrew course, and the epithelium 
tends to become high columnar. 

Following ovulation, the corpus luteum 
forms. In the human this structure functions 
irrespective of the act of copulation. Follow- 
ing ovulation the endometrium increases in 
thickness, but its appearance and histological 
characteristics are markedly changed. Num- 
erous tufts or papilla project into the lumen 
of the glands. The glands become more dilated, 
the nuclei of the epithelial cells assume a more 
central position, there are no mitoses, and 
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stroma, the irregular but high columnar epithelium, and 
the pseudostratification. Gyn. No. 214. X 225. 

Fig. 3. Photomicrograph of section of human endome 
trium, 22 days after menstruation. The epithelium is low 
columnar and cuboidal in type. The nuclei are centrally 
placed. No mitoses were seen. Note the size of the stroma 
cells in contrast to those of the section shown in Figure 1. 
Gyn. No. 724. X 


225. 


no pseudostratification. The stroma cells in- 
crease in size and form a compact layer in the 
upper portion. Later, around the twenty- 
fifth day, the cedema reappears in the stroma 
and becomes quite marked, and there is a 
fading out of the gland cells into the lumen. 
The glands contain secretion. From this brief 
description, it can readily be seen that the 
changes occurring in the human are very simi- 
lar to those occurring in the mouse. 

Allen and Doisy, Frank, and others have 
isolated a hormone from follicular fluid and 
placenta which, when injected into spayed 
mice, causes the typical picture of estrus in 
the uterus and vagina. Allen and Corner have 
isolated another hormone which, when in- 
jected into the rabbit, causes a reproduction 
of the changes found in pseudopregnancy. 
They have been able to maintain pregnancy 
after the removal of the ovaries by means of 
this extract. 

The studies of Frank and Margaret Smith 
have shown that the estrus producing hor- 
mone can be found in detectable amounts in 
the blood of humans beginning on the four- 
teenth day and increasing until the menstrua- 
tion period. 
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Fig. 4. Photomicrograph of section of human endome- 
trium, 23 days after menstruation. The cells are somewhat 
larger than those shown in Figure 3, but are similar in type. 
No mitoses were seen. Gyn. No. 613. X 225. 

Vig. 5. Photomicrograph of section of human endome- 


Parallel with this increase in estrin the cor- 
pus luteum becomes active and gives off its 
hormone. The experiments of Patel and others 
have indicated that there is a certain antago- 
nism between these hormones as regards the 
production of estrus and a synergism as re- 
gards growth activity of the endometrium. It 
is fairly clear then that the changes preceding 
ovulation are the result of the estrus hormone 
and that the changes following ovulation are 
the result of the combined action of these two 
hormones. From this standpoint-—attempt- 
ing to correlate morphological change with 
hormonic activity—-we have approached the 
problem of interpreting uterine scrapings. 
This has seemed eminently desirable to us 
because heretofore no accurate criteria have 
been obtained concerning the intimate nature 
of these changes. Hyperplasias of the endome- 
trium have long been known to bea result of a 
disordered ovarian activity, but it has not been 
possible to determine the exact type of this 
disorder from examination of the curettings. 

Schroeder, Shaw, and Graves have made 
important contributions to this subject and 
have found that there are no corpora lutea in 
the ovaries of the Swiss cheese hyperplasias, 
and that invariably the ovaries are cystic. It 
is apparent, of course, from this work that a 


trium, 29 days after menstruation. Note the irregular epi- 
thelium and the marked cedema of the stroma. Gyn. No. 


728. X 225. 
Fig. 6. Section of the endometrium from case of Swiss 
cheese hyperplasia. Gyn. No. 414 A. X 50. 


disproportion between the two hormones, re- 
sulting in a large excess of estrin, is a factor 
in the production of the disease. The logical 
inference, therefore, is that hyperplastic 
changes are the result of the unopposed action 
of the estrin hormone. Experimental proof of 
this inference has so far been lacking. We 
present the following experiments in support 
of this hypothesis. 
OBSERVATIONS 

In this study we have made a careful histo- 
logical survey of numerous specimens of the 
human endometrium at various stages of the 
menstrual cycle. The findings from this mate- 
rial were compared with the histological 
changes of the endometria of spayed mice 
which had been injected with extracts of estrin 
and corpus luteum, and with a combination 
of the two. From these comparisons, it was 
possible to gain an idea of the histological 
appearances which the various hormones 
produced. 

Sections from 28 cases of Swiss cheese hyper- 
plasia were studied in the light of these com- 
parisons and were found to be similar in many 
respects to the normal endometrium of the 
sixth to fourteenth day and to the experi- 
mental endometria produced by the injections 
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Pig. % 
mouse [i-4. This animal had been previously spayed. It 
was injected subcutaneously with 1 cubic centimeter of 
corpus luteum extract daily for 3 days, and was killed on 
fifth day. Note the low columnar epithelium and absence 
of mitoses. Smears and sections of the vagina from this 
animal indicated that it was in di-estrual stage. XX 260. 


Photomicrograph of section from uterus of 


Fig. 8. Photomicrograph of section from uterus of 
mouse C L 7. This animal had been previously spayed. It 
was injected subcutaneously with 1 cubic centimeter of 
corpus luteum extract daily for 3 days, and was killed on 


of estrin. Two typical cases of Swiss cheese 
hyperplasia, from which both the uteri and 
ovaries were available for study, were ob- 
served in the clinic. In each of these cases a 
follicular cyst was present. Fluid from these 
cysts was injected into spayed mice and rats, 
and the endometria from these animals were 
compared with that from the human uteri. 

Normal human endometrium. It is unneces- 
sary to describe the human endometrium in 
detail, but we wish to call attention to those 
points which we consider significant, as re- 
gards this study. 

On the sixth day, the glands are round, con- 
taining little or no secretion (Fig. 1). The cells 
are high columnar, mitoses are frequently ob- 
served, and there is a piling up of the surface 
epithelium with a resultant pseudostratifica- 
tion. The stroma cells are small and there is 
some cedema. On the thirteenth day (Fig. 2), 
the glands are larger and the changes are 
more exaggerated. This represents the height 
of the estrin phase. 


the fifth day. Note the low columnar epithelium and the 
absence of mitoses. Smears and sections of the vagina 
from this animal indicated that it was in the di-estrual 
stage. X 260. 

Fig. 9. Photomicrograph of section from uterus of mouse 
P 2. This animal had been previously spayed. It was in 
jected subcutaneously with 0.35 cubic centimeter of extract 
of human placenta daily for 3 days, and was killed on the 
fifth day. Note the high pseudostratified epithelium. Two 
mitoses are shown in the epithelium. There was moderate 
cedema of the stroma. X 260. 


From the fourteenth to the twenty-eighth 
day is the phase during which both the corpus 
luteum and the estrin hormones are active. 
On the sixteenth day the stroma cells are a 
little larger, mitoses cannot be found, and the 
gland cells are becoming more regular, with a 
tendency to be low columnar rather than high 
columnar in shape. The nuclei are more cen- 
trally located. On the twenty-second and the 
twenty-third days, the stroma is more com- 
pact, the gland epithelium is low columnar, 
and the cells are regular and do not show 
mitoses (Figs. 3 and 4). 

On the twenty-ninth day (Fig. 5) there is 
more oedema in the stroma, there is a tend- 
ency of the cell borders to lose their sharp 
contour on the side adjacent to the lumen, 
and to fade out into a mass of secretion. 

We wish to stress, in the study of the hu- 
man endometrium, the transition from the 
pseudostratified, actively growing, high colum- 
nar epithelium of the estrin phase to the low 
columnar, moderately regular, and quiescent 
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Fig. 10. Photomicrograph” of section from uterus of 
mouse P 3. This animal had previously been spayed. It 
was injected subcutaneously with 0.35 cubic centimeter of 
extract of human placenta daily for 3 daysand was killed on 
the fifth day. Note the high pseudostratified epithelium. 
Two mitoses are shown in the epithelium. There was 
marked oedema of the stroma. XX 260. 

Fig. 11. Photomicrograph of section from uterus of 
mouse P C L 1. This animal had been previously spayed. 
It was injected subcutaneously with 0.75 cubic centimeter 
of extract of human placenta and 1.5 cubic centimeters of 


epithelium of the combined corpus luteum 
and estrin phase. 

Mouse endometrium. Spayed adult mice 
were used. These were injected with varying 
amounts of extracts of placenta and corpus 
luteum separately and in combination. These 
extracts were prepared by the method de- 
scribed by Corner and Allen. 

Effects produced by extract of placenta. The 
mice which received the placental extract uni- 
formly showed an enlargement of the cavity 
of the uterus (Figs. 9 and 10). The gland cells 
were actively growing, pseudostratified and 
showed numerous mitoses. The stroma cells 
were slightly enlarged. There was an occa- 
sional mitosis in the stroma and a moderate 
amount of cedema. The intensity of these 
changes varied according to the amount and 
potency of the extract. 

Effects produced by extract of corpus luteum. 
In interpreting the changes found following 
injections of corpus luteum, one should bear 


SURGERY, GYNECOLOGY AND OBSTETRICS 







gf OVEN GS 
“iD Wipe? Z 


pal Je 
hed iy 
sf” £4°R 
P / 'y 
ni 





wie ee 


C) 
Ne wt 
tah? 
= -& 
> 
eo 







Sgt 










wy > 
- we 
> 






Fig. 12. 


extract of corpus luteum daily for 3 days and killed on the 
fifth day. The epithelium is similar to that shown in Figure 
g. Note the mitosis in the upper portion of the field. X 260. 

Fig. 12. Photomicrograph of section from uterus of 
mouse P C L 5. This animal had been previously spayed. 
It was injected subcutaneously with 0.75 cubic centimeter 
of extract of human placenta and 1.5 cubic centimeters of 
extract of corpus luteum daily for 3 days and killed on the 
fifth day. Note that the epithelium and stroma of this 
section show more corpus luteum effect than does the sec 
tion shown in Figure 11. 


in mind that it is impossible to remove all 
traces of estrin from corpus luteum extracts. 
As a result of this presence of estrin, all mice 
injected with extracts of corpus luteum showed 
a mixed effect of the two hormones; the pic- 
ture varied according to the predominance of 
one or the other hormone. The character of 
this predominance was determined by the 
presence or absence of typical estrual changes 
in the vagina. In cases in which there was a 
distinct alteration of the histological char- 
acter of the uterus and no estrual changes in 
the vagina, a predominance of the corpus 
luteum hormone was assumed. On the other 
hand, in cases in which estrual changes oc- 
curred in the vagina a predominance of the 
estrin hormone was assumed. 

In most of our experiments with corpus 
luteum hormone there was no evidence of 
estrus. One lot of the extract produced es- 
trus in a few spayed mice when given in large 
doses, and here a typical mixed effect was 
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Fig. 13. 


Fig. 13. Photomicrograph of section from endometrium 
of a case of hyperplasia. Gyn. No. 414. X 235. 

Fig. 14. Photomicrograph of section from endometrium 
of a case of hyperplasia. Gyn. No. 484. X 235. 

Fig. 15. Photomicrograph of section from endometrium 


present. In all the other experiments the 
uterine epithelium was of a low columnar 
type, there was usually some evidence of se- 
cretion, no mitoses were observed, the stroma 
was compact, and there was marked enlarge- 
ment of the stroma cells. This typical picture 
is shown in Figures 7 and 8. These mice had 
been spayed and were subsequently injected 
with an extract of corpus luteum. They did not 
show any evidence of estrus. 

The mice which came into estrus following 
the injection of extract of corpus luteum 
showed reactions similar to those which re- 
ceived a mixture of the two hormones. 

Effects produced by mixtures of estrin and 
corpus luteum extracts. A few spayed mice 
were injected with combinations of these two 
extracts. The estrin effects predominated in 
these animals. Here the uterine epithelium 
was pseudostratified, mitoses occurred but 
were less frequent than when estrin was used 
alone in the same amounts. The stroma cells 
were large but there was more cedema than in 
animals which had received extracts of corpus 
luteum alone. A typical experiment is illus- 
trated in Figure 11. This mouse received 0.75 
cubic centimeter of placental extract and 1.5 
cubic centimeters of corpus luteum extract for 
3 days, and was killed on the fifth day. Figure 


Fig. 14. 
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of a case of hyperplasia. There was a smi - ovarian cyst in 
one ovary in this case which was aspirated at operation and 
the fluid injected into spayed rats. (See Figures 16 and 18.) 
Gyn. No. 1569 B. X 235. 


12 is a photomicrograph from another mouse 
which had been given exactly similar treat- 
ment. Here, however, while both reactions 
are evident there is a slightly greater evidence 
of the corpus luteum effect but the presence 
of the estrin hormone is obvious. In the left 
hand corner a mitosis is seen and there is 
pseudostratification, but the epithelial cells 
are straighter, more discrete, and show more 
secretion than do those shown in Figure 11. 
The stroma cells are also somewhat larger. 
The great variety of combinations which 
it is possible to obtain, each with a resultant 
specific effect, indicates very clearly the indi- 
vidual characteristics of the two extracts. 
There is, however, some evidence of a differ- 
ence in the susceptibility of individual ani- 
mals, as is indicated by these two experiments. 
Observation on cases of hyperplasia. Twenty- 
eight cases of typical hyperplasia of the Swiss 
cheese type have been studied. These cases 
presented the typical clinical syndrome of 
bleeding, either continuously, or at irregular 
intervals, without apparent cause, and came 
to the clinic for treatment. The histological 
material obtained by curettage was examined 
and the following changes were noted (Figs. 
6, 13, 14, and 15). The glands were irregularly 
dilated and there was, under low power exam- 











Fig. 16. Fig. 17. 


Fig. 16. Photomicrograph of section of the vagina from 
rat EK 46 which had received 1 cubic centimeter cyst 
fluid, from the patient 1569 B, daily for 3 days. Note 
typical estrus epithelium. X 250. 

Fig. 17. Photomicrograph of section of left uterine horn 
of spayed rat E 46. X 250. 


ination, a marked Swiss cheese appearance 
(Fig. 6). We do not consider this, however, as 
the most significant feature. The study of the 
gland cells and the stroma under high magni- 
fication revealed the changes described below. 
The gland cells were actively growing and 
heaped together in one or more layers ina 
pseudostratified fashion. Numerous mitoses 
were found. The stroma cells were fairly small 
and there was a great deal of oedema. We have 
found this picture fairly constant throughout 
all sections of this type of hyperplasia. In no 
instance of Swiss cheese hyperplasia was any- 
thing seen which was similar to a well marked, 
premenstrual change. We have seen a few 
cases of uterine bleeding in which the picture 
was entirely different from that described, and 
in which the predominance of corpus luteum 
hormone was suggested by the appearance of 
the endometrium. The number of these cases, 
however, has been entirely too small to war- 
rant any conclusions being drawn at the pres- 
ent time. 

Injections of cyst fluid. Two cases of Swiss 
cheese hyperplasia were observed at operation 
in which no corpora lutea were found in either 
ovary, and in which a follicle cyst was present 
in both cases. The fluid from these cysts was 
aspirated and injected into mice and rats. 
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‘ig. 18. 


Fig. 18. Photomicrograph of section of right horn of 
rat E 46 which was given 1 cubic centimeter of cyst fluid 
from case 1569 B daily for 3 days. The rat was killed on 
the fifth day after the first injection. X 250. (The left 
horn, shown in Fig. 17, was removed 2 weeks after spaying, 
but before the cyst fluid was injected.) 


Spayed female rats were given 3 cubic centi- 
meters daily for 3 days and were killed on the 
fifth day. Spayed female mice were treated in 
like manner, except the dose was '% cubic 
centimeter daily. In these animals, a typical 
estrus reaction was observed both in the va- 
gina (Fig. 16) and the uterus (Fig. 18). Simi- 
lar changes were observed in sections of the 
human uterus from these patients (Fig. 15). 
These changes were pseudostratification, mi- 
toses, moderately small stroma cells, and 
oedema. 
DEDUCTIONS 

Fundamentally, this work is an experi- 
mental analysis of the combined effects of the 
estrin and corpus luteum hormones in the 
interpretation of normal and _ pathological 
changes of the human endometrium. We sug- 
gest the abolition of the old terminology of 
postmenstrual and premenstrual in favor of 
estrin phase and estrin-corpus-luteum phase. 

It is not within the province of this paper 
to discuss the relationships between the ovary 
and the hypophysis or between the hypophysis 
and the actual menstrual bleeding. We have 
been solely concerned with the changes pre- 
ceding menstruation and in so far as the mate- 
rial presented in this paper is concerned, we 
have considered it simply as the turning point 
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of the cycle. The results of the study indicate 
that Swiss cheese hyperplasia is due to an 
excess of estrin acting on the endometrium. 
We are unable to state whether this is a real 
excess or only an apparent excess, due to a 
jailure of the corpus luteum. The results point 
the way to further studies in the etiology of 
this interesting disease. 

In Swiss cheese hyperplasias, bleeding takes 
place without the formation of corpus luteum, 
and this is a clinical fact which supports the 
work of those who maintain that menstrual 
bleeding can occur without ovulation. This 
bleeding, however, is abnormal and is not 
analogous to the regular monthly bleeding. 
The failure to ovulate is probably an impor- 
tant factor in the disease and closely connected 
with the hypophyseal function. At the pres- 
ent stage of our knowledge it seems possible 
that extracts of corpus luteum might have a 
beneficial effect on the disease, provided, of 
course, a potent extract could be obtained. 

CONCLUSIONS 

1. The estrin hormone produces a definite 
and characteristic reaction on the endome- 
trium. 

2. The corpus luteum hormone produces a 
definite and characteristic reaction on the 
endometrium. 


3. It is possible, in cases in which mixed 
effects are obtained, to determine by means of 
histological sections, which is predominant. 

4. The histological appearances of the en- 
dometrium obtained from cases of Swiss cheese 
hyperplasia are very similar to those found in 
animals which have been injected with ex- 
tracts of placenta. 

5. Material obtained from the follicle cysts 
of human cases of hyperplasia, when injected 
into mice and rats, produced estrus. The 
changes in the uterus of each case, were simi- 
lar in many respects to those found in the 
uterus of the experimental animals receiving 
the fluid from that case. 
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FROM THE LAHEY CLINIC 


THE SURGICAL MANAGEMENT OF INTRATHORACIC GOITER 


FRANK H. LAHEY, M.D., F.A.C.S., Boston 


FYNHE classification of intrathoracic goiters 
should be quite simple. They are readily 
divided into completely intrathoracic and 

incompletely intrathoracic goiters. In the com- 
pletely intrathoracic type the greatest diameter 
of the goiter is below the top of the sternum, and 
in the incompletely intrathoracic ones the point 
of greatest diameter is above the level of the 
sternal notch. 

In our experience most intrathoracic goiters are 
adenomata and most completely intrathoracic 
goiters are discrete adenomata or adenomata 
which have become centrally liquefied and 
changed into a cyst. 

The probable explanation of how adenomata 
of the thyroid become intrathoracic is this: a 


Fig. 1. Showing diagrammatically in the shaded area how 
an adenoma becomes first engaged in the superior medias- 
tinum and in the blank area, a, how as its diameter in- 
creases with growth, due to the taper of the chest, it 
descends to a lower position. 


small adenoma originating in the lower pole o! 
either lobe of the thyroid gradually enlarges ii 
that position. As the tumor grows, the upwar« 
and downward motion of the thyroid when th« 
patient swallows has a tendency to spread a cours¢ 
for the enlarging growth downward below th« 
clavicle, since the growth is unopposed by any 
structures to downward descent but is compressed 
on the anterior surface by the pressure of the 
overlying muscles—the sternohyoid, sternothy- 
roid, omohyoid, and sternocleidomastoid. After 
the adenoma has molded a pathway for itself,into 
the superior mediastinum, the remainder of{the 
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Fig. 2. Showing diagrammatically how a tongue of thy- 


roid tissue may grow downward and below the trachea 
This diagrammatic illustration was made from such an act 
ual operative case. 
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lig. 3. Showing diagrammatically why some patients with 
intrathoracic goiters suffer interference with breathing 
when sleeping with one side of the head on a pillow and 
no interference with the head on the other side. Note 
that with the head on one side the trachea becomes 
stretched over the intrathoracic adenoma and that the 
adenoma is fixed in its position by being lodged against 
the upper thoracic cage. 


process of developing a completely intrathoracic 
goiter is merely the increase in diameter of the 
adenoma. At first, the low located, moderate 
sized adenoma of the lower pole of the thyroid 
may be voluntarily extruded from the mediasti- 
num by the patient by swallowing vigorously; 
eventually, however, the adenoma becomes so 
great in diameter that it can no longer pass 
through the thoracic aperture so that the adenoma 
is a completely intrathoracic goiter. 

Once the discrete adenoma has become com- 
pletely intrathoracic, the depth it may attain in 
the thorax depends largely upon the increase in 
transverse diameter of the adenoma, since the 
tapering walls of the upper chest permit growth 
expansion of the tumor only by descent to lower 
levels in the thorax. Sometimes the lowermost 
point of the growth may be below the level of the 
aortic arch. Diagram r illustrates this point. 


MANAGEMENT OF 


INTRATHORACIC GOITER 34 


Fig. 4, left. This diagrammatic illustration shows the 
narrowing of the intrathoracic trachea by pressure from an 
intrathoracic adenoma and how a plug of mucus can 
readily obstruct breathing by lodging in this narrowed 
portion. 

Fig. 5. Showing diagrammatically the rotation of the 
larynx which not infrequently occurs with marked lateral 
deviation from the pressure of an intrathoracic goiter. 
Note that the notch of the thyroid cartilage no longer 
presents anteriorly but is rotated into a lateral position. 


The most typically complete intrathoracic goi- 
ters are the discrete adenomata. Not infrequently 
the multiple adenomatous goiter of the endemic 
type sends prolongations deeply into the medias- 
tinum by a process of growth prolongation of the 
lower poles, or one of its lower poles pushes down- 
ward in the direction in which there is no muscular 
resistance. 

In multiple adenomatous goiter the matter of 
growth direction seems to be haphazard and with- 
out reason. In one case the multiple adenomatous 
enlargement of the thyroid is almost entirely in 
an anterior direction, thus causing attenuation of 
the overlying prethyroid muscles by pressure and 
producing the anterior bulging goiter which pre- 
sents itself prominently and anteriorly on the 
neck. In another case, the enlargement will be 
upward in the direction of one or both superior 
thyroid poles so that there will be little anterior 
bulging but there will be an upward spread of the 
goitrous enlargement beneath the sternomastoid 
and between the muscle planes in the neck. In 








Fig. 6. An X-ray picture of a partly intrathoracic and 
partly extrathoracic goiter. Note that the point of maxi- 
mum curve of the deviated trachea marks the point of 
greatest lateral diameter of the intrathoracic goiter. 


another case, there will be prolongations of adeno- 
matous thyroid tissue springing from the poste- 
rior aspect of one or both thyroid lobes to insinu- 
ate themselves behind the trachea between that 
structure and the oesophagus and completely to 
encircle the trachea. An example of this type is 
shown in Figure 2. In the same manner, projec- 
tions of adenomatous thyroid tissue not infre- 
quently start from one or both inferior thyroid 
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Fig. 7. A completely intrathoracic goiter. Note the 
lateral narrowing of the trachea and the deep intrathoracic 
shadow. Note also that point of maximum diameter is 
below the sternal notch. 
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Fig. 8. A completely intrathoracic goiter. Note th: 
the point of maximum curve of the trachea is in the m« 
diastinum indicating that the point of maximum later: 
diameter of the intrathoracic goiter is below the level « 
the sternal notch. 


poles and extend moderately or deeply into th 
thoracic cavity. 

The symptoms produced by an intrathoraci: 
goiter are for the most part the results of pressur: 
of the goiter upon the trachea, so that that struc 
ture is distorted and narrowed, and breathing is 
interfered with. Since the onset of obstruction i 
very gradual, at first patients frequently notic: 
no difficulty in breathing, even though there i: 
enough tracheal narrowing to produce a type o 
breathing which is sufficiently definite to make i 
audible to the examiner and the patient’s friends 

Several patients with intrathoracic goiters hav: 
complained that sleeping with one side of th 
head on the pillow produces difficulty in breath 
ing, while sleeping with the opposite side of th: 
head on the pillow does not produce difficulty i: 
breathing. The mechanical explanation of thi 
phenomenon is shown in the diagrammatic illus 
tration Figure 3, in which it may be seen tha 
the trachea becomes stretched over an intratho 
racic adenoma so that the angulation of the nec! 
laterally increases the tension of the trache 
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A completely intrathoracic goiter on the right 
with an S trachea as result of counter pressure from an 
extrathoracic goiter on the left. 


lig. 9. 


against the intrathoracic adenoma, which is fixed 
by the chest wall, with resulting narrowing of the 
trachea. 

We have seen a few patients with completely 
intrathoracic goiters who have given a history of 
several experiences with threatened suffocation, 
occurring while asleep at night, and we have seen 
one such case occurring in a patient who was 
deeply narcotized by the pre-operative employ- 
ment of large and repeated doses of morphia. 
After having gone to sleep, these patients have 
been awakened at night by choking amounting 
to almost complete suffocation. The wife or hus- 
band who has observed the course of this terrify- 
ing ordeal, describe the patient as cyanotic, 
struggling violently for breath, finally succeeding 
in getting some air through into the lungs, when 
the color clears and the attack subsides. In 2 
cases this history has been repeated through sev- 
eral attacks but did not recur after removal of 
the intrathoracic goiter. In the narcotized patient 
the condition was relieved by the immediate in- 
cision, with no anesthetic, of a large intrathoracic 
cyst, when breathing promptly returned and the 
patient recovered. 

The most probable explanation is that during 
sleep there is an accumulation of mucus in the 
trachea below the point where the trachea is nar- 
rowed by the intrathoracic goiter (Fig. 4). During 
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Fig. 10. A very deep intrathoracic goiter flattening and 


widening the trachea from. before backward. Note the 
depth of the intrathoracic mass as relates to the level of 
the arch of the aorta 4. The mass produced marked 
dilatation of the superficial chest veins, marked cedema of 
the face, and difficulty in breathing on bending over, due, 
no doubt, to an increase in the anterior pressure on the 
trachea just as lateral bending interferes with breathing 
in the intrathoracic goiters laterally located. 


the night, while patient is in the reclining posi- 
tion this plug or string of mucus becomes lodged 
at the narrowed point in the trachea and produces 
complete tracheal obstruction; the patient awak- 
ens and, as a result of his violent struggles to 
regain his breath in forcing air either into or out 
of his lungs, expels the plug of mucus, and the 
attack of suffocation is over. A history, there- 
fore, of such attacks should cause one to investi- 
gate the superior mediastinum carefully by X-ray 
for a possible intrathoracic goiter. 

Another diagnostic feature of intrathoracic goi- 
ter is rotation of the trachea. Marked lateral 
deviation of the trachea, which occurs with intra- 
thoracic goiter, not infrequently causes a slight 
twisting or rotation of the trachea which is so 
imparted to the thyroid cartilage that the notch 
of the thyroid cartilage is rotated or dislocated 
laterally so that it is no longer in the median line. 








Fig. 11. Diagrammatic illustration of the dilated super- 
ficial thoracic veins in a patient with a completely intra- 
thoracic goiter. This is the compensatory dilatation of 
these veins due to pressure on the internal jugulars and 
interference with the return flow of blood from the head. 


When a line is drawn from the middle of the 
chin to the middle of the sternal notch and the 
notch in the thyroid cartilage does not fall in this 
line but is well outside of it to one side or the 
other (Fig. 5); and when by palpation the wings 
of the thyroid cartilage are not asymmetrically 
developed, one should be suspicious that the de- 
viation or rotation is the result of deviation of 
the trachea from the pressure of an intrathoracic 
goiter, and an X-ray investigation of the superior 
mediastinum should be made. In the cases in 





Fig. 12. A photograph of a patient with a very large 
completely intrathoracic goiter with very marked dilata- 
tion of the superficial thoracic chest veins secondary to 
pressure upon the internal jugular veins. 
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Fig. 13. Showing the preliminary ligation of the sup 
rior thyroid vein and artery as the first step in the remo\ 
of a deep intrathoracic goiter as suggested by Pemberton. 


which there is definite rotation of the trachea, 


considerable portion of the intrathoracic goiter 
will project upward in the neck above the sternal! 


notch and produce marked deviation and distor 


tion of the part of the trachea between the sterna| 


notch and the thyroid cartilage. 
The final diagnosis of intrathoracic goiter rest 


upon the demonstration of an X-ray shadoy 
within the thorax, and more particularly upon th 


position of the trachea in relation to this shadow 
In most instances intrathoracic goiters are so | 
cated to one side of the trachea that the structur: 
tends to be laterally dislocated producing th 
typical intrathoracic shadow, with the trache 
curving around the portion of the goiter agains 
which the trachea rests (Figs. 6-9). 
Occasionally one sees a prolongation of a mu! 
tiple adenomatous goiter directly downward be 
hind the sternum in the middle line, so that th 
trachea is not dislocated but is flattened fro: 
before backward, as shown in Figure tro. 
Dilatation of the superficial thoracic veins ove 
the upper chest wall is common in intrathorac: 
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lig. 14. Showing how the goiter may be turned forward 
after the ligation of the superior thyroid vessels, thus ex- 
posing the great vessels and the natural line of approach 
along the sheath of these vessels in which place the finger 
can readily be inserted into the mediastinum. 


goiter and is due most probably to the fact that 
the intrathoracic extension presses upon and ob- 
structs one or both internal jugular veins, thus 
causing compensatory dilatation of the superficial 
venous system (Figs. 11 and 12). 

Dullness over the upper thorax may often be 
demonstrated in intrathoracic goiter but when 
present the intrathoracic tumor is so definite that 
it can readily be demonstrated by the X-ray. 

We believe that, in a great majority of cases, 
intrathoracic goiter could be prevented. Every 
patient who has a low lying adenoma of the thy- 
roid which has a tendency to descend into the 
thorax should have the growth removed before it 
becomes intrathoracic. In every patient in whom 
the inferior limit of either pole of the thyroid can- 
not be palpated, as it extends below the clavicle 
and is therefore not demonstrable, the goiter 
should be considered as becoming intrathoracic 
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Middle Thyroid V. 


Fig. 15. Showing how, as the finger is inserted down 
ward toward the mediastinum along the great vessels, it 
can be hooked up to catch the middle thyroid veins as 
they pass from the internal jugular into the upper part of 
the intrathoracic goiter. These should be cut and ligated 
at this point to prevent tearing of the veins in delivery of 
the mass and consequent profuse venous bleeding. 


and that lobe of the thyroid should be removed. 
All patients who have multiple adenomatous goi- 
ters which are at all low in location should be 
examined once every year or once every two years 
to be certain that the low adenomatous portion 
of the thyroid is not becoming intrathoracic. 

The removal of intrathoracic goiters can be 
very simple or quite difficult. A valuable techni- 
cal contribution to the removal of intrathoracic 
goiters is that suggested by Dr. J. deB. Pember- 
ton, of Rochester, Minnesota, and consists of the 
ligation and severing of the superior thyroid ar- 
tery and vein as a first step in the removal of 
the intrathoracic mass (Fig. 13). All the blood 
supply of an intrathoracic goiter fortunately de- 
scends from above downward with the descent 
of the goiter—the superior and inferior thyroid 
arteries and the superior, middle and _ inferior 
thyroid veins. Ligation and severing the superior 
vascular thyroid pole permits mobilization of the 
upper portion of the tumor so that its pole may 
be turned forward thus exposing the back wall 
of the thyroid and the point where the great 
vessels are in contact with it (Fig. 14). 

One of the most important technical points re- 
garding the removal of an intrathoracic goiter is 
that it should, if possible, be removed intact, 
since fragments left behind will be without blood 
supply, become necrotic, and so predispose to in- 
fection and mediastinitis. Attempts to pull in- 
trathoracic goiters out of the mediastinum by 
traction from above will usually be unsuccess- 
ful, because they are large in proportion to the 
thoracic aperture they must pass through, and 
































Fig. 16. Showing how the finger may be inserted into 
the mediastinum from behind and swept laterally about 
the tumor to loosen it from its condensed layer of connec- 
tive tissue about it. 


because they are held in place within the medias- 
tinum by a certain amount of negative pressure. 
Attempts to pull the tumor out from above by 
grasping it with double hooks usually result in the 
double hooks pulling out, the tumor becoming 
torn and a dangerous amount of bleeding brought 
about. 

The most certain way of delivering an intra- 
thoracic goiter is to insert a finger into the medi- 
astinum, sweep the finger about the tumor in 
order to free it from the condensed layer of con- 
nective tissue which surrounds it, and to pry the 
growth out by pressure from below upward. 

After the superior thyroid pole has been ligated 
and cut and the upper pole of the tumor has been 
turned forward, a slight amount of traction up- 
ward brings into view the middle thyroid vein or 
veins running from the internal jugular to the 
tumor (Fig. 15). With these veins ligated and 
cut, the finger may then readily be passed down 
into the mediastinum. It is much easier and much 
safer in cases of intrathoracic goiter to pass the 
finger into the mediastinum from the rear than 
along the front of the tumor; below the level of 


SURGERY, GYNECOLOGY AND OBSTETRICS 



















y'\ 
/ \ \ 
Ae WINS 
Math HVA \ 

















Vig. 17. The shaded area represents the undisturbe: 
intrathoracic goiter. The blank area surrounded by 
broken line represents diagrammatically how pressure wit! 
the finger from below upward widens the goiter so that i! 
cannot be delivered through the upper thoracic aperture. 


the middle thyroid veins there are no veins 01 
the posterior aspect of the tumor to be torn ot! 
and there is always a distinct line of cleavag 
along which the finger may be passed betwee 
the tumor and the internal jugular vein and the 
common carotid artery in their sheaths (Fig. 15) 
This is an extremely important point in the 
technical management of intrathoracic goiters. 

With the finger in the mediastinum, as shown 
in Figure 16, the tumor may be separated from 
its surrounding structures digitally, and as long 
as the finger is maintained within the definit« 
surrounding layer of condensed connective tissu 
about the tumor, no injury will be done to th« 
pleura and thoracic duct. 

With the finger below the intrathoracic goiter 
the tumor may usually be gently popped out oi 
the mediastinum. Occasionally pressure on thi 
bottom of the tumor apparently so widens it: 
diameter (Fig. 17), that it will not pass throug! 
the superior thoracic strait. In such cases wi 
have been successful in removing the intrathoraci: 
tumor by grasping its top with two or thre 
double hooks and by lifting gently upward upor 
the tumor at the same time that pressure is mad: 
from below with the finger in the mediastinun 
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Fig. 18. Illustrating the plan of upward traction on the 
intrathoracic goiter by means of double hooks at the same 
time that upward pressure is made from below by the 
intrathoracic finger, overcoming thus the tendency of the 
tumor to widen and wedge at the thoracic aperture. This, 
we believe, is a most important contribution to the plan 
of delivery of intrathoracic goiters. Its employment will 
make possible delivery of intrathoracic goiters which would 
otherwise require splitting of the sternum. 


(Fig. 18). The traction from above overcomes 
the tendency of the tumor to widen itself and 
wedge in the thorax from pressure from below. 
Pressure from below and traction from above 
must be gentle and gradual, if one wishes to be 
successful in the delivery of large intrathoracic 
goiters. 

This is a most valuable maneuver in the suc- 
cessful removal of large intrathoracic goiters. It 
has made possible in our experience the delivery 
of some intrathoracic adenomata that would 
otherwise necessitate splitting of the sternum. 

During the period when the intrathoracic mass 
is being delivered from the thorax, the patient 
will often not be able by his own efforts to get 
sufficient air into the lungs, because of the pres- 
sure of the large tumor upon the trachea during 
its gradual delivery through the thoracic strait. 
In such cases, if nitrous oxide gas is used as the 
anesthetic, our anesthetists have generally suc- 
ceeded in keeping the patients supplied with oxy- 
gen by using a tightly fitting face mask and by 
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This illustration demonstrates the method of 


lig. 19. 
excising a discrete adenoma of the thyroid from its sur- 
rounding shell of thyroid tissue, after the adenoma has 


been delivered from the mediastinum. Note that a shell 
of thyroid tissue remains behind over the region of the 
parathyroid and laryngeal nerve to protect these two struc- 
tures. This shell of tissue can later be sutured together 
to restore the defect in the remnant of thyroid tissue. 


pressing upon the gas filled bag. If the degree of 
tracheal obstruction is considerable, then, before 
removal of the intrathoracic mass, a stiff walled 
intratracheal catheter should be passed between 
the cords into the trachea by the laryngologist 
or anesthetist so that the danger of suffocation 
during delivery of the tumor is overcome. 

In our experience in removing intrathoracic 
goiters, ligation of the inferior thyroid artery has 
rarely been necessary, since the artery is elongated 
by the gradual descent of the tumor. This per- 
mits the delivery of the tumor without danger to 
its more or less pedicle-like inferior blood supply, 
and the removal of the adenoma, by preserving 
its posterior shell of thyroid tissue together with 
its blood supply (Fig. 19), as we described in 
Annals of Surgery,‘ provides a plan which insures 
preservation of the lower parathyroid and recur- 
rent laryngeal nerve on that side. 

As soon as the intrathoracic mass is delivered, 
a large, warm, moist strip is packed into the cav- 
ity in the mediastinum from which the goiter has 


1A method of removing discrete adenomata of the thyroid 
Surg., 1927, July. 


Ann. 


354 SURGERY, GYNECOLOGY AND OBSTETRICS 


been delivered, and the strip is allowed to remain 
there until the blood supply of the delivered goiter 
has been ligated and the goiter has been removed. 
The pack is then removed, long-bladed retractors 
are inserted, and with good exposure the cavity 
is carefully inspected with a good light so that 
any oozing veins may be seen, snapped, and 
ligated. It is quite important to control any 
oozing veins since the accumulation of a hema- 
toma within the mediastinum predisposes to in- 
fection and mediastinitis. With the cavity dry 
and well exposed, as it is on each inspiratory 
movement, a large, dry strip is lightly packed 
into the cavity until it is completely filled. This 
step of the operation is a very necessary one in 
our opinion. It controls any overlooked oozing 
into the cavity and produces protective walling 
off granulations within the mediastinum, a meas- 
ure which has, in our opinion, saved more than 
one of our patients operated upon for intratho- 
racic goiter when secondary accumulation of in- 
fected serum has occurred in the mediastinal 
cavity late after removal of the drain. 

We wish particularly to warn against this last 
mentioned complication. Several times in the 
past we have removed the intrathoracic pack on 





the fourth or fifth day, replaced it with a piece 
of rubber dam for 5 to 6 days, and then removed 
the rubber dam on the tenth to twelfth postopera- 
tive day. Later the uncollapsed mediastinal cay- 
ity has filled up with serum and become distended 
to such an extent that when the mediastinal cav- 
ity was reopened, the fluid within it squirted out 
for a considerable height, showing the degree of 
tension it was under. It is here that the protec- 
tive mediastinal granulations produced by the 
gauze pack undoubtedly saved these patients’ 
lives. This experience demonstrates to our minds 
how necessary it is to pack the mediastinal cavity 
and how necessary it is to keep it open wit! 
gauze or cigarette drains for between 2 and 
weeks until they have completely collapsed an 
filled up from the bottom so that serum canno 
reaccumulate in them. 


SUMMARY AND CONCLUSIONS 


Patients with low lying adenomata of the thy 
roid should be kept under yearly observation 
Should the adenomata show downward progress 
they should be removed. Technical methods { 
the removal of intrathoracic goiters and the car 
of the resulting mediastinal cavity are suggeste: 
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A MODIFICATION OF THE ROTATION ARTHRODESIS OF THE KNEE 
(ROEREN) 
J. E. MILGRAM, M.S., M.D., Iowa City, Iowa 
From the Department of Orthopedic Surgery, Service of Dr. Arthur Steindler, State University of lowa Medical School 


YYNHE knee joint is endowed with free motion, 
which is obtained by virtue of the incon- 
gruence of its articular surfaces. This asset 

becomes an obstacle to fusing the knee. To obtain 
bony approximation, various methods have been 
devised. The methods of Hibbs and of Galloway, 
with various modifications, are most widely em- 
ployed. In each there is painstaking removal of 
the articular surfaces with or without bridging 
grafts. 

In June, 1929, Roeren described a new and most 
ingenious principle for obtaining bony ankylosis 
of a knee or ankle joint, which in his hands re- 
quired only 4 to 5 minutes, as it did not require 
resection of the articular surfaces. Expressed in 
its nearest English equivalent, he termed it ‘ rota- 
tion stiffening.” It consisted of producing a cyl- 
inder of bone, half of which would be derived from 
each articular surface, and rotating the two seg- 
ments go degrees. The erstwhile joint space, of 
the knee for example, now became vertical instead 
of horizontal. The joint was bridged by two 
massive bone grafts, like the tumblers in a lock, 
to use an inadequate comparison (Figs. 4, 5, 6). 

This cylinder is produced by Roeren with the 
aid of a large circular chisel, consisting of two 
halves held in a sleeve. Between the two is a flat 
bar which does not project beyond the end of the 
chisel, and which serves only to rotate the frag- 
ments im situ. The chisel is driven into bone, if 
possible, as far as the posterior capsule, and then 
rotated go degrees, after which the tool is with- 
drawn in parts. 

Several difficulties are encountered in perform- 
ing this operation in the knee of the cadaver. The 
first difficulty constitutes the major drawback to 
this technique. There is very real danger of cut- 
ting through the posterior capsule into the pop- 
liteal vessels and nerves with the unguarded 
chisel. The operator, in an excess of justifiable 
caution, will remove too short a cylinder in his 
wish not to drive his chisel too deeply and make 
the resultant fusion dubious. The two condyles, 
particularly the lateral, project considerably more 
posteriorly than the curving plane of the femur. 
Even though the lower arc of the chisel may be 
still engaged in bone, the upper arc of the cutting 


edge may be already in contact with the popliteal 
structures, the injury of which is irreparable, or 
the lower arc may have penetrated the tibial 
cortex. The latter is as unfortunate since the vital 
structures lie close to the posterior aspect of the 
tibia. 

Secondly, it is not easy to drive a circular chisel 
as large as required for an adult through tibial and 
femoral condyles and to produce the mechanically 
perfect cylinder of bone necessary for ease of rota- 
tion of the fragments and accurate coaptation 
after rotation. Inspection of the depth to which 
the cutting edge has penetrated is desirable but 
necessitates withdrawal of the chisel in parts, and 
this is a difficult procedure without fracturing the 
grafts off short. 

The third difficulty arises from the fact that the 
fragments are rotated in situ with the crucial 
ligaments still intact. It is found, as Roeren 
observes, that there is a tendency for the segments 
of the cylinder to rotate. These powerful fibrous 
cords tend to bring the fragments back into 
original alignment and may nullify the procedure. 

An attempt has been made to overcome these 
objections in technique, since the principle Roeren 
employed in fusion appeared logical and desirable. 
A means was sought to cut with ease a smooth 
cylinder, and most important of all, an instrument 
was designed which was equipped with a fool- 
proof guard against cutting into the danger zone 
of the knee. The instrument is shown in Figures 
1, 2, and 3 which are self explanatory. The cut- 
ting tool is a rotating cylindrical cup of thin cruci- 
ble steel 134 inch in diameter. The handle of this 
instrument contains a well into which fits accu- 
rately a cylindrical post '4 inch in diameter. This 
post bears a thin, malleable transverse plate of 
monel metal, which can be curved at the opera- 
tion so as to slip between the articular surfaces 
and rest against the posterior crucial ligament 
after severance of the anterior crucial ligament. 
Of major import is the fact that the post is of such 
length compared to the well that it projects 56 
inch beyond the cutting teeth of the circular saw. 
Thus, when the tool has been sunk maximally, 
there will still be sufficient clearance to insure 
safety, the saw not being able to approach the 












































Fig. 1,above. Circular saw with protruding bar of safety- 
post which engages in the hollow bit of the saw. Also heavy 
chisel curved to arc of saw for removing the grafts. 

Fig. 2. Circular saw, post removed, bit and chisel. End 
of the well in the bit of the saw is visible. 


capsule because of the projecting plate of the post. 
The necessary margin of safety was determined by 
measurements of the knee joints of twelve male 
and twelve female cadavers of different sizes. 
Necessary protrusion of the post beyond the cut- 
ting edge for an adult knee was surprisingly uni- 
form. With the post resting against the posterior 
crucial ligament, 54 inch protrusion was found to 
meet the requirement (Fig. 1). The saw cut 
rapidly and smoothly with a hand brace and bit 
after it had been slipped over the post. The post, 
fixed in the joint space, permitted the saw to be 
started easily and prevented it from jumping 
about. A motor driven tool was not tried as so 
large a circular saw would not appear to be easily 
controllable at high speed. 

To free the semicylindrical grafts at their poste- 
rior ends after withdrawal of the circular saw, a 
stout but thin chisel was curved to the arc of the 
saw blade. This was inserted into the cut, and by 
leverage the grafts were broken loose at their pos- 
terior end. To avoid spontaneous re-rotation of 
the grafts, the soft tissues attached to them were 
carefully divided with a curved scissors. The 
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lig. 3. Lateral view of knee flexed 15 degrees. Cadaver. 
Saw engaged. Patella visible in superiorly retracted flap. 


grafts fitted in pretty fashion, inasmuch as they 
were accurately cut segments of a cylinder. 

The steps of the operation employing this tech- 
nique are as follows: 

1. Ashallow “ U” shaped skin incision is made, 
and skin towels are applied. The curved incision 
is carried directly down to the joint, the lowest 
portion of the incision paralleling the crest of the 
tibia. The patella and severed ligamentum pa- 
tell and capsule are reflected in the flap. 

2. The anterior edge of the tibia is exposed for 
t inch by subperiosteal stripping. 

3. The knee joint is placed in any desired 
amount of flexion. 

4. The anterior crucial ligament is divided with 
a scissors. 

5. The malleable wings of the post are inserted 
into the joint cleft, bending the wings of monel 
metal with two pliers if necessary. The post is 
driven in with a mallet until it is seen to rest 
against the intact posterior crucial ligament. An 
assistant forces the tibia against the femur in the 
desired amount of knee flexion. A sand bag be- 
hind the knee permits the heel to rest on the table 
(Fig. 4). 

6. The cutting tool is slid on so that the well 
engages the projecting post. The cylinder of bone 
is then easily cut. It is unwise to try to rotate the 
brace handle round and round. Instead, the hand 
on the brace should travel go degrees up and back; 
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Fig. 4. 


Fig. 4. Saw removed. Post remains in situ. Grafts still 
attached posteriorly, preparatory to removal with curved 
chisel. Patella visible in superiorly retracted flap. 


i.e., from twelve to three o’clock, back to twelve, 
etc. The saw may be sunk to the maximum. It is 
then rapidly withdrawn by rotation. The depth 
of the hole is inspected, and if desired may be 
safely deepened a trifle by driving the post in 
deeper. The post is then also withdrawn. 

7. The semicylindrical chisel is now inserted 
deeply into each half of the circular cut, and the 
posterior ends are fractured free. Slight increase 
of knee flexion, if possible, will be of some assist- 
ance in this step. 

8. Witha curved scissors, the soft tissue attach- 
ments are divided to the posterior ends of the 
grafts. 

g. The two grafts are removed and replaced so 
that the erstwhile joint space now runs up and 
down. The anterior edges of the grafts are tapped 
to drive them in fully (Fig. 6). 

10. The tourniquet is removed, and the ante- 
rior capsule and skin are approximated in layers. 

11. A long leg plaster cast is applied with 
minimum padding. If desired, the cartilage of the 
contiguous articular surfaces of the lateral con- 
dyles which are in contact may be removed with a 
few blows of the straight chisel without increasing 
materially the operative time. 

Since the patella is usually too high to bridge 
the knee joint, there is not much gained by de- 
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Fig. 5. Fig. 6. 

Fig. 5. Grafts removed, lying at right inferiorly. 

Fig. 6. Grafts replaced rotated into vertical position, 
preparatory to closure of capsule and skin. 


nuding its articulation of cartilage, unless it is 
felt that persistent movement of it by muscle con- 
tractions may produce pain even if the tibio- 
femoral articulation is fused. In that case, its 
cartilage and the adjacent femoral cartilage had 
best be removed. 


FEATURES OF THE OPERATION 


1. The operation is done with ease and speed. 
It can be easily completed in 1o or 12 minutes. 

2. The bone grafts are massive, and in accu- 
rate contact with cancellous bone of femur and 
tibia over a very large area, not only above and 
below but behind the grafts. The conditions for 
early osseous union are most favorable. 

3. The operation necessitates minimal manipu- 
lation and shock in aged patients. 

4. There is no shortening except for that re- 
sulting from the amount of flexion at the knee. 
Since the cylinder is massive and of course fits the 
corresponding hole exactly in any degree of flexion 
in which it has been excised, any position of flexion 
or extension may be used. The contours of the 
knee are not disturbed. 

5. The lateral ligaments are left intact. Con- 
sequently, lateral alignment and stability are as- 
sured during the 8 to 12 weeks’ period of plaster 
fixation. A long leg cast is quite sufficient to con- 








Fig. 7. A.P. view of arthritic knee. Female aged 59 years. 
Before fusion. 

Fig. 8. A.P. view of arthritic knee after fusion. A trace 
of the vertical joint space is barely discernible in the 
sclerosed area. 


trol the degree of flexion. The hip spica, so annoy- 
ing to adults and potentially dangerous to the 
aged, is dispensed with. 

6. If an arthroplasty may be considered later 
in life, the least damage has been performed. 

INDICATIONS FOR THE OPERATION 

1. Arthritic knees unrelieved by conservative 
treatment in patients who have been relegated to 
joint fusion to relieve pain. 

2. Synovial tuberculosis wherein no gross 
destruction of the femur or tibia is apparent. The 
placing of free grafts in the presence of gross 
osseous tuberculosis, while possible, is certainly 
not wise. 

3. Paralytic knees in adults. 

4. Paralytic knees in children wherein the X- 
ray plate demonstrates that there is sufficient 
breadth of the tibial epiphysis to permit the exci- 
sion of a sufficiently large cylinder without in- 
juring the epiphyseal line. Roeren emphasizes 
this feature particularly. 


CONTRA-INDICATIONS 


1. Deformity of the knee which requires ex- 
cision of bone to obtain a position suitable for 
fusion. The rotation arthrodesis can, however, be 
combined with a wedge resection. 

2. Pathology which would preclude the use of 
bone grafting. 
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Fig. 9. Fig. ro. 
Fig. 9. Lateral view of the arthritic knee after fusion 
Fig. 10. After fusion of right knee. No appreciable 

shortening. Contour of knee little altered. Patient of 

Figures 7, 8, 9. 


3. Knees in children which would fall afoul of 
the remarks in 4 under “Indications.” 

Roeren has applied the rotation arthrodesis to 
the ankle also. It would appear that in the wrist 
and sacro-iliac joints the operation would also be 
indicated. The size of the cutting tool, the length 
of the post, and the shape and character of the 
tip of the post could be altered to fit the special 
situation. Thus, in the case of the sacro-iliac 
joint, the tip of the post would have to be pointed 
in order to permit the circular saw to be started. 
The success of this principle in fusing the knee 
has been demonstrated by Roeren. 

The following abridged case report concerns a 
patient aged 59 years, operated on with the 
modified technique outlined in this communica- 
tion. 

Miss Mary R., No. 6104, was first seen April 15, 1921, on 
the Orthopedic Service of the University Hospital of the 
State University of Iowa Medical School. For the past 3 
years she had suffered pain in the right knee, associated 
with periodic mild swelling and a history of lockage. Im- 
mobilization and physiotherapy had not relieved her. 
April 27, 1921, she was operated upon by Dr. Arthur 
Steindler, through a transpatellar incision. The synovial 
fringes were hypertrophied. A free body, consisting of bone 
and cartilage, was found and removed. The site of its 
separation could not be established. The diagnosis of 
chronic arthritis was made and affirmed by pathological 
section. The incision healed by primary union, but the 
pain was not relieved, and stiffness progressed until in 
December, 1925, the knee was completely stiff in extension. 
January 7, 1926, under anesthesia, the knee was flexed to 
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legrees with but little force. Motion, so obtained, per- 
-d to February, 1927, when the knee again had become 
inextension. Foci of infection were sought and treated, 
ces and casts were applied, and physiotherapy was 
d but none afforded her relief from pain in walking. 
‘e 1921, the patient had been obliged to use both brace 
| crutches. Consequently, it seemed that knee fusion 
s indicated and the operation was performed December 
1929, by the technique described. Fifteen minutes was 
juired from incision to completion of skin closure, the 
eration being performed deliberately. The patient’s 
ee had long been in extension, and she desired fusion in 
is position. The postoperative course was uneventful. 
itures were removed the tenth day. The long leg plaster 
st was worn for 12 weeks. Upon its removal, fusion was 
lid clinically and roentgenologically (Figs. 7 to 10). The 
1ee was now painless; patient could walk without pain. 
Later course: Opposite knee became painful; patient is 
ow being treated for arthritis of this member. The right 
nee has remained painless and rigid since operation. 
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SUMMARY 


A modification of the rotation arthrodesis is 
described as applied to the knee joint. It is de- 
signed to afford safety, ease, and accuracy of 
osseous alignment in the performance of a fusion, 
the ingenious principle of which has been intro- 
duced by Roeren. 
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HE occurrence of carcinoma in both kidneys 

is sufficiently rare to make worth while a 

report of the following case, and to attempt 
to determine if possible whether or not each 
growth was a primary tumor. 


The patient, a man of 56 years, was admitted to the 
hospital on January 20, 1930, with a history of hematuria, 
epigastric pain and nausea, and great loss of weight and 
strength. Two months previously he had first noticed 
blood in the urine and had passed varying amounts each 
day since that time. 

In addition to the patient’s pallor and emaciation, 
physical examination showed an hypertrophied heart with 
a systolic murmur, and an epigastric hernia. The abdomen 
and flanks were so rigid that the lower poles of the kidneys 
could not be felt definitely, although flat X-ray plates 
showed enlarged and low lying kidney shadows on both 
sides. There were no glandular enlargements palpable. 

Cystoscopic examination showed a few small blood clots 
in an otherwise normal bladder, but no blood was seen 
coming from either ureter. From the right ureter no 
secretion of any kind came through the catheter, and from 
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Fig. 1. Carcinoma of both kidneys. 


1Read before the American Association of Genito-Urinary Surgeons, French Lick, Indiana, May 22, 23, and 24, 1930. 


the left side only a few drops of cloudy urine were obtained 
Two per cent of phenolsulphonephthalein was excreted i: 
15 minutes after a delayed appearance on the left side. .\ 
double pyelogram showed an incomplete filling on th 
left; on the right the pelvis was well tilled but the uppe 
calyces seemed ragged. A second cystoscopic examinatio1 
gave the same findings with no secretion at all from th: 
right catheter. At the third cystoscopic examinatioi 
indigocarmine was given to test the right ureter for evi 
dence of patency, but when the cystoscope was introduce: 
a long worm-like cast of blood was seen protruding fron 
the right ureter, which for the first time located the sourc: 
of the hi emorrhage. Indigocarmine appeared in faint con 
centration from the left ureter in i3 minutes, but not at al 
from the right side for an hour. A tumor of the right 
kidney was then diagnosed, but it was still uncertain what 
conditions existed on the left side. X-ray plates of thi 
chest, pelvis, and long bones showed no evidence of metas 
tases. The patient’ s blood contained 3,250,000 red cells 
7,800 white cells, and 60 per cent hemoglobin. The bloox 
chemistry was urea, 30.38, creatinin, 2.1; the blood pressur 
116 systolic, 88 diastolic. 

At this time the patie nt began to lose alarming amounts 
of blood, and was given a blood transfusion. The hemor 
rhages continued, however, to such a degree that a right 
nephrectomy was "accepted as a means of prolonging life, in 
spite of the known pathological condition in the left kidney 

The pathological report on the right kidney was as: 
follows: the kidney measured 14 by 6 by 5 centimeters 
The capsule stripped fairly easily. Peripelvic tissue was 
cedematous and hyperemic. The surface of the kidney 
was of a pale, grayish brown color and was studded with 
nodules which were elevated and of a homogeneous grayish 
color. On section the cut surface showed numerous iso 
lated and conglomerate areas which were pale grayish in 
color. The upper pole was covered with new-growth. .\ 
section showed the kidney structure to be invaded with 
groups of tumor cells which were arranged in cord-like 
and alveolar formation. In some areas these cells had a 
somewhat transitional appearance as though they had 
originated from the pelvic mucosa. Diagnosis: transitiona! 
cell carcinoma of the kidney originating from the pelvis. 

The patient stood the removal of the right kidney well, 
and for some days seemed stronger. There was no furthe1 
macroscopic blood in the urine. The remaining kidney 
excreted varying amounts of urine in 24 hours up to 2,10 
cubic centimeters. Urinalysis showed an acid reaction 
specific gravity was 1,016; albumin, a trace; sugar, none 
In the sediment was considerable pus, rare casts, a few 
red blood cells. Three weeks after operation the patient 
grew rapidly weaker and died March 8, of uremia. 

Permission for a complete autopsy was refused but thi 
left kidney was obtained. Much to our surprise this kidney 
which was larger than the one removed at operation ha: 
its upper and middle thirds entirely replaced by a closely) 
packed mass of carcinoma, the gross appearance of whic! 
was wholly different from the scattered nodules of tumo 
in the other kidney. 

The pathologist reported that the left kidney wa 
greatly enlarged and was almost completely occupied 
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lig. 2. Right kidney—transitional cell carcinoma. 


except for.a small amount of kidney substance in the 
lower pole, by a large tumor mass which was soft in con- 
sistency, and of a yellowish gray appearance. On section 
there was found marked softening and scattered areas of 
hemorrhage and necrosis. Microscopical section revealed 
the presence of tumor cells arranged predominately in a 
papillary formation. In other areas the structure of the 
tumor resembled that found in the right kidney. 

Diagnosis: transitional cell carcinomata of the left 
kidney. 


With these findings, it became of interest to 
attempt to determine whether the two carcino- 
mata were independent primary growths or one 
a metastasis from the other. On the subject of 
multiple primary malignant tumors the literature 
is extensive but confusing as there are so many 
different classifications used. Billroth, in 1880, 
set forth three conditions which must be present 
to justify the diagnosis of multiple primary 
malignancy; (1) that the tumors must differ 
histologically, (2) that they must have different 
points of origin, and (3) that each must produce 
its own typical metastasis. These requirements 
are no longer accepted as necessary, and Major 
states that it is at present a well established 
fact that multiple primary malignancy may arise 
in any of the following ways: 

Multiple identical tumors 

in the same organ, 
in the same system of organs, 
in various organs; 

Different types of tumors 
in the same system of organs, 
in various organs. 
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Fig. 3. Left kidney—transitional cell carcinoma. 

The multiple origin of carcinoma is also well 
proved, and Wooley believes that these cases do 
not represent an extension of one original focus 
through a tissue or organ or system but the 
independent development of new-growths of like 
histological character at separate points, and this 
presumably under the influence of a common 
stimulus. He says further that the analogy of 
multiple benign growths makes the theory of 
multiple malignant growths tenable without 
invoking metastases. The greater rapidity of 
development of malignant growths and _ the 
relatively early death of those affected tends to 
make more marked the difference in size between 
the first and subsequent primary growths and so 
leads to the assumption of metastasis. Ewing 
believes that the rather common occurrence of 
two or more tumors in different or the same 
organs of the same subject suggests nothing more 
than the accidental coincidence in several organs 
of the general biological factors in the genesis of 
tumors. Reasoning along the same line, Puhr 
concludes that multiplicity of tumors is common 
enough to indicate a definite tumor diathesis in 
certain patients. We shall be able to under- 
stand better the relation multiple primary ma- 
lignant tumors of the kidney bear to the picture 
of multiple primary malignancies in general if 
we divide these cases arbitrarily into three 
classes. 

1. Multiple primary malignant tumors in gen- 
eral, including the different forms of malignant 
tumors and the various organs and tissues in 






























Fig. 4. Carcinoma of right kidney showing large irregu- 
lar cells with only slight differentiation to cylindrical or 
spindle forms. X 200. 


which they occur, represent of course the largest 
class. In these cases Orr employs the term 
“multiple malignant neoplasms” to signify the 
occurrence of two or more essentially different 
primary malignant tumors in the same individual, 
and “multicentric tumors” for those in which 
the same growth appears more or less simulta- 
neously in several places. 

In a study of the frequency of multiple malig- 
nant neoplasms Orr found that, over a period of 
36 years, 7,207 autopsies showed 1,046 cases of 
malignant disease among which were 8 cases of 
multiple malignant tumors—less than 1 per cent. 
He believes that there is no etiological relation- 
ship between such tumors and that they occur 
purely as the result of coincidence. The sixth 
decade of life furnished the greatest number of 
cases. 

Multiple primary carcinomata in various 
organs are not uncommon. Siebke has collected 
53 well established cases from the literature and 
adds 2 of his own. None of these involved both 
kidneys. Since these cases most frequently occur 
in patients of advanced age, Siebke believes that 
they are due to the lessened resistance of old age, 
when an unusual opportunity for growth is pre- 
sented to nuclei of embryonic tissue. He has 
further noticed that the tax on body resistance is 
less from one focus of carcinoma with its metas- 
tases than from two primary carcinomata. These 
latter patients die so quickly that often no me- 
tastases are found; and their course is so rapid 
that they are rarely diagnosed ante-mortem. 
Over a period of 35 years, Junghanns found that 
in 36,408 autopsies there were 4,192 cases of 
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Fig. 5. Carcinoma of right kidney showing vasculariz 
supporting tissue with columnar and spindle form epith 
lial cells. X175. 


carcinoma, of which 19 were multiple, 11 in me; 
and 8in women. None of these cases were doub|: 
carcinoma of the kidneys. 

2. Bilateral primary malignant renal tumoi 
include sarcoma, nephroma, and carcinoma 
Statistics of their relative frequency vary widel\ 
and are confusing. Ewing states that papillary 
adenocarcinoma is the most frequent of rena! 
growths and that many of them are incorrectl\ 
recorded in the literature as hypernephromata 
In the reports of other observers, sarcoma occur 
more frequently than carcinoma. A further caus: 
of confusion is the fact that cases of renal sarcoma 
of the small round cell type associated with 
round cell infiltration in glands, marrow, spleen, 
and liver are reported by certain writers as 
primary kidney tumors while other authors, on 
account of the associated blood changes, believe 
them to be manifestations of systemic infection 
of a leukemic or lymphosarcomatous type. 

Paul states that bilateral primary renal ma- 
lignancy is more common in children than adults 
and that 50 per cent of all malignant kidne, 
tumors in children are bilateral. Jacobi found $ 
bilateral cases in 41 renal sarcomata. Kuester 
in 607 cases of renal malignancy reports 12 
primary bilateral growths. Nicolich gathere« 
from the literature 19 cases of apparently primar) 
bilateral malignant renal tumors. In 18 of thes« 
sarcoma was present on one or both sides. Ther 
was no instance of bilateral carcinoma. Kapsam 
mer in 69 cases of renal tumors found 3 primar‘ 
bilateral instances. Certain authors believe th 
involvement of the second kidney is usually 
metastasis and that it is difficult to tell wheth« 
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X70. 


the lesion in the second kidney is primary or 
metastatic, unless the tumors of the two sides 
present a strongly different pathological charac- 
ter. This argument is weakened by the well 
known differences which often occur between the 
parent lesion and its metastases. Kuester states 
that metastases from malignant kidney lesions 
take place in the following order of frequency: 
lungs, liver, glands, bone, and much less often, 
the other kidney. 

3. Bilateral primary renal carcinomata repre- 
sent the rarest form of bilateral kidney tumors; 
according to Siebke they occur in less than 1/100 
of 1 per cent of all autopsies. Escalier reports 
1 case, Steffen 2 cases, Lubarsch 1 case. A 
few other bilateral cases of renal carcinoma are on 
record, but the lesion in the second kidney was 
regarded as a metastasis from the first. 

Metastases in renal carcinoma take place by 
the blood as well as by the lymph stream, owing 
to the tendency of renal tumors to grow into blood 
vessels. The lungs are most often affected, with 
liver, glands, bone, adrenals, renal vein, and cava 
coming next in order. Lubarsch states that in 
distinction to all other cancers, renal carcinoma 
metastasizes to the lung through the blood stream 
and he has never found the peribronchial glands 
affected. In true bilateral primary cases, however, 
metastases may be absent, as the course of the 
disease is so rapid. The symptoms in these rare 
cases may be atypical, and the fact that a double 
lesion is present may not be diagnosed before 
the autopsy. 

In the present case, it is of course impossible 
to prove that the lesions in each kidney were 
primary, in the absence of a complete autopsy. 
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lig. 7. Metastatic nodule of undifferentiated carcinoma 
in rig cht kidney. X85. 


The two kidneys, however, presented an entirely 
different macroscopical picture. On the left side 
the upper two-thirds of the organ were com- 
pletely taken up by a compact rounded mass of 
cancer tissue, while on the right side lumpy 
nodules were scattered throughout the organ. 
Microscopically, the two lesions are identical, 
although in each kidney two or more types of 
cancer are present and, on the left side, papilla 
formation is more marked. 

H. T. Karsner, director of the Institute of Pa- 
thology of Western Reserve University who studied 
sections from both kidneys and to whom I am 
indebted for the photomicrographs, says: ‘‘The 
photographs are arranged to show (Fig. 4) the 
cancer in its undifferentiated form, where it might 
be called a carcinoma simplex; (Fig. 5) the cancer 
in a form similar to that seen in the usual cancers 
of bladder and renal pelvis; and (Fig. 6) the cancer 
with definite papilla formation. Taking the mass 
in the left kidney as a whole, the papilla forma- 
tion simply shows a fairly high degree of differ- 
entiation and does not dominate the entire pic- 
ture. It might be justified to speak of it as a 
papillary, transitional cell carcinoma but I 
personally would prefer to refer to it as a transi- 
tional cell carcinoma. I have made a fourth 
picture (Fig. 7) of the carcinoma to show how it 
metastasizes through the kidney in small un- 
differentiated nodules.”’ 

X-ray plates of the lungs were negative for 
metastases, and in view of the known predilection 
of renal carcinoma to invade the lungs, with two 
such advanced tumors it seems impossible for 
the process in one kidney to have been secondary 
to the other without finding metastases in the 
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A MODIFIED TECHNIQUE FOR SPINAL FUSION 


\LEXANDER GIBSON, M.A., M.B., Ch.B. (Eptn.), F.R.C.S. (ENG.), F.A.C.S., FLR.S.E., WInNrPEG, CANADA 


’ + \HE use of the bone graft in attempted fixa- 
} tion of the spine has now acquired a well 
* established place. There have been numer- 
o- modifications of the original technique of 
.) itting the spinous processes so as to secure a 

| of raw bone in which the graft may be em- 

ided. There are two groups of difficulties: 

t, adaption of the graft to a curved contour; 
«cond, accurate splitting of the spinous processes 
\emselves. 

Different individuals vary in the degree of de- 
velopment of the spinous processes: even in those 
cases in which the line of the vertebral column is 
approximately straight, the processes themselves 
may be thin, almost flexible and so shaped that 
when an osteotome is driven from the tip to the 
base it does not divide the process with ac- 
curacy. 

Again in spreading the two parts of the process 
for reception of the graft, one of the portions may 
break off either at the base or at a thin portion of 
the wall. To keep the graft in position necessi- 
tates the drilling of the processes and the insertion 
of sutures of, say, kangaroo tendon. However 
familiar one may be with the structure of the ver- 
tebral column, it is difficult or almost impossible 





_ Fig. 1. Removing spines of af- 


Fig. 2. 
fected vertebra. 





Outlining the tibial graft. 


to gauge exactly the depth of the spinous process 
itself; hence the operator is placed between the 
Scylla of a groove that is too shallow, and the 
Charybdis of penetrating to the extradural space 
or even farther. 

For the past 3 or 4 years I have been employing 
in suitable cases a technique that has proved so 
simple and so satisfactory that it may be worth 
extended trial. By means of it one can place in 
position a massive graft—whether the spines be 
thick or thin—and the graft proves self-retaining. 
In a typical case six vertebral spines are fused. 


OPERATION 


An X-ray is taken with some opaque material, 
such as a strip of lead, to identify exactly the 
spines of the vertebra involved. 

An incision is made exposing the spines, and the 
sides of the vertebral spines are cleared, an at- 
tempt being made to roll back with the soft parts 
on each side a layer of periosteum with a “scrap- 
ing” of bone on its deep surface. The lamina is 
also made raw. The tips of the spines are not 
cleared. This leaves a button-like expansion of 
the tip of the spine, covered by a cushion of supra- 
spinous ligament. 


Fig. 3. Graft in place. 
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Fig. 4. Fig. 
Fig. 4. Closure in layers. 
Fig. 5. Diagrammatic cross section showing relation of 
graft to raw bone and periosteum. 


The spine of the vertebra involved is then 
amputated and with it the spine of the vertebra 
immediately above or immediately below. This 
procedure leaves a broad, flat, raw area, which is 
deeply set. On it the main mass of the graft is 
placed. 

The sides of two spines above and below are 
then made definitely raw, small bone chips being 
left in position. 

The wound is packed with gauze and the skin 
edges approximated with towel clips. The next 
stage is the cutting of the graft. The total length 
is that of the six prepared spines. The graft itself 
is removed from the subcutaneous surface of the 
tibia by means of the electric saw. 

With a large blade, four cuts are made parallel 
to one another. The two peripheral cuts go the 
whole length of the graft. The two inner cuts are 
interrupted so as to leave a space corresponding 
to the graft bed. The central cuts are fairly close 
together. A small blade is then fitted to the saw 
and cuts are made at each end so as to complete 
the separation of the graft. With the small blade 
also, the base of the ‘‘sliver” is narrowed. The 
graft is removed from its bed, the sliver broken off 
from its base and set aside (Fig. 2). We now have 
a graft with a double “ fish-tail” or “ clothes-pin” 
extremity. The groove at one end is made to slide 
along the rawed surfaces of the two upper spines, 
tapped snugly into position by blows upon the 
freeend. The unengaged “ fish-tail”’ has sufficient 
spring to glide over the cushioned spinous tips, 
and to be held from springing up again by the 
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Fig. 6. Fig. 7 
Fig. 6. Lumb-sacral graft. 
Fig. 7. Diagram showing the lateral view of grai 


position. 


elasticity of the bone. To insure that the gi 
will fit snugly, the slivers are then tapped in 

tween one limb of the fish-tail and the spines, « 
above, and one below the body of the graft, 

spectively. The amputated spinous processes : 
then denuded of ligamentous tissue, split, and i 
planted, one on either side of the body of 

graft. 

The soft parts are then replaced, tension be 
avoided. Interrupted silkwormgut sutures ; 
used for the skin. 

For 2 or 3 days, the patient is kept lying in 1 
prone or semi-prone position and is then pla 
on his back. 


The cases in which this method has been e: 


ployed have been of three groups. 
1. Tuberculosis. For this it has been employ 
at various parts of the thoracic and lumbar spi! 
2. Crushing fractures. These are mainly in t 
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neighborhood of lower thoracic and upper lum). 


region. They are common in industrial work a 
respond well to treatment by graft as above. 

3. Lumbosacral luxation. When the lesion is 
the lumbosacral region, e.g.,in cases of luxation 
fifth lumbar upon the sacrum or in spondylolist! 
sis where the displacement is rather severe, t 
method is readily applicable. 

If the angle between fifth lumbar vertebra a 
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back of sacrum is very acute, the graft is of | 1¢ 
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nature of a “flying buttress.” The upper end 
the graft is “fish-tailed,” the lower end is bevel 
to fit as accurately as possible the raw area | 


pared on the dorsum of the sacrum. It is imp r 
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ut that no bony projection be left at the lower 
d of the graft. If such a prominence be present 
ider the skin, the patient complains of much dis- 
mfort when any object touches it. 


ILLUSTRATIVE CASES 

Case rt. A. F., aged 47 years. Patient has been a guard 

the penitentiary for 17 years. For 3 or 4 years past he 

s had severe pain in back since being dragged by a horse. 
{e showed marked stiffness of lower lumbar region. X-ray 

amination showed distinct rotation of fifth lumbar 
ertebra on the sacrum. A second X-ray picture showed no 
yparent rotation. The discomfort would come on and 
ass off with a distinct feeling of slipping accompanied by 
n audible crack. A firm belt was made. As expected, this 
vroved of little value. 

On December 6, 1928, a graft was placed to include the 
ourth and fifth lumbar spines and the back of the sacrum. 
He was kept in bed until January 20, 1929, was discharged 
to his home January 22, 1929, reported in March as being 
free from pain, and was last heard of at Christmas, 1929, 
when he reported himself quite free from all discomfort. 
He has not lost a day since resuming duty as penitentiary 
guard at the beginning of April, 1929 (Fig. 8). 

CASE 2. C. V., aged 50 years, painter. On June 24, 1929, 
patient fell from a roof, injuring the seventh thoracic 
vertebra. He complained of steady aching pain as if he 
had at all times a weight on the shoulders. X-ray examina- 
tion showed a crushing fracture of seventh thoracic verte- 
bra. On January 18, 1930, a double fish-tail graft was done 
from the tibia. X-ray picture is shown in Figure 9. 

CAsE 3. E. D., female, aged 23 years, complained of pain 
in the right thorax and right chest for about 1 year. The 
right breast was removed 1 year previously—tubercle was 
verified microscopically. X-ray examination revealed de- 
struction of the body of the tenth thoracic vertebra—also a 
healed lesion between the fourth and fifth lumbar spines. 
On December 2, 1920, fish-tail graft was done to include 
the ninth, tenth, eleventh spines (Figs. 10a and rob). 
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Roentgenogram of Case 1. 








Fig. 8. 


CASE 4. W. H., male, aged 37 years. Collapse of bodies 
of tenth and eleventh thoracic vertebra was noted. Wasser- 
mann reaction was negative. No lesion were found in the 





Fig. 9. Roentgenograms of Case 2. 
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Fig. 10. Roentgenograms of Case 3. Fig. 11. Roentgenograms of Case 4. Fig. 12. Roentgenograms of Case 5. 


lungs. A double fish-tail graft was applied on Decem- 
ber 17, 1929. (Figs. 11a and 11b.) X-ray pictures are 
shown in Figures 11a and r1b. 

CasE 5. M.S. W., male, aged 42 years. While working 
on a barge which was propped on its side, it toppled over 
and pinned him. Since then he has been unable to work for 


any extended time because of pain in the lumbosacral r 
gion. X-ray pictures showed no obvious bony lesion, b 
the pain and weakness were so localized that it was d 
cided to implant a bone graft. This was done on Janua! 
14, 1929, a single fish-tail graft being used (Figs. 12a a! 
12b). 
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SUMMARY AND CONCLUSION 


This method of using a bone graft for spinal 
lesions makes no claim for use in cases of pro- 
nounced kyphosis. It has been a matter of some 
surprise to discover to what an extent it was 
applicable even when kyphosis was present. The 
deep emplacement of the body of the graft allows 
a fair amount of curvature or angularity to be 
dealt with. 

While the shape of the graft may appear rather 
complicated, it is very simply fashioned and less 
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time is occupied than is necessary to drill holes 
and place sutures. 

As regards firmness of fixation, this is in my ex- 
perience, more complete at the time of operation 
than when sutures are used. Again sutures tend 
to soften and become absorbed. The lapse of 
time, however, makes the fixation in these cases 
still stronger. The method is mechanically sound, 
easy to apply, and seems worthy of more extended 
use. 


I desire to express my thanks to Dr. A. Blondal who 
made the drawings. 





CORRECTION OF DEFORMITY AS A ROUTINE PROCEDURE 


BEFORE 


STABILIZATION OPERATIONS OF LOWER EXTREMITY 


EMIL HAUSER, M.S., M.D., F.A.C.S., Catcaco 


YTANHE treatment in the residual stage of an- 
terior poliomyelitis strives for the maximum 
amount of function with the minimum of 

deformity. When a joint is fixed, the so called 

position of choice is one which gives the most use- 
fulness and the best appearance. The position of 
choice has been fairly well established for most 
joints. With the knee fixed, a few degrees of 
flexion adds considerable to the function of loco- 
motion. An ankylosis of the ankle joint will per- 
mit the maximum usefulness with the foot slightly 
plantar-flexed, just enough to compensate for the 
heel of the shoe. The foot itself functions best 
when it is in the midposition, neither deviating 
into valgus or varus nor lying in pronation or 
supination. Good function in the lower extremity 
demands stability. Muscular weakness gives rise 
to an instability so frequently seen in cases of 
residual anterior poliomyelitis. Until recent 
years, braces have been the principal means used 
to obtain stability. The brace is an instrument 
applied to retain the position of choice. It is not 
the function of a brace to correct a deformity. 
The deformity can be corrected by means of 
surgery or manipulations and casts. A brace ap- 
plied in the presence of a deformity gives rise to 
mechanical difficulties. Friction-rub and pres- 
sure sores occur. The brace is strained and soon 
gives way, so that it has to be repaired or replaced. 

Stabilization operations have been introduced to 

make the brace unnecessary. 

When it is necessary to gain stability in the 
lower extremity, and an operation is indicated, 
the foot, knee, or ankle, whichever the case may 


be, must first be put in the position of choice. The 
most common method is to make the correction 
at the time of the arthrodesis. This can be done 
only with a sacrifice of tissue. Very frequently a 
muscular disbalance underlies the deformity and 
this is not removed by the operation. The tend- 
ency for a recurrence of the deformity remains 
and not infrequently manifests itself after the 
operation. 

Residual anterior poliomyelitis is the most 
frequent cause of an instability in the lower ex- 
tremity. The nature of the disease implies a loss 
of strength. The disease tends to have an asym- 
metrical involvement. Paresis occurs in one group 
of muscles while the opposing group remains 
normal. The normal group then contracts, and 
the disbalance results ina deformity. If the paresis 
is extensive, the general weakness results in a 
complete loss of function and the limb is totally 
without stability. To gain stability, the limbs 
must be held in such a position that the body 
weight can be transmitted along the bony skele- 
ton. At the knee, for instance, the quadriceps 
muscle becomes impaired. The weakness is soon 
noticed, for the demand upon the quadriceps 
muscle is great. There is a tendency toward a 
flexion deformity. The first function of the 
quadriceps is to hold the limb straight at the 
knee so that the weight of the body can pass 
down the femur to the tibia. In full strength, the 
quadriceps can lift the body weight as in climbing 
stairs or arising from a sitting position. With a 
paresis present, the last two functions are soon 
lost, but with a little strength, especially if a 
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Fig. 1, left. Equinovarus deformity of the foot, and flex- 
ion deformity of the knee. Residual anterior poliomyelitis. 

Fig. 2. Correction of the equinus deformity and the 
flexion at the knee with the knee in slight recurvatum. 


genu recurvatum exists, the first function can be 
carried out. This enables the patient to stand 
and walk. If, however, a flexion deformity exists, 
the full demand of strength is made upon the 
quadriceps with any attempt at weight bearing. 
Often the patient substitutes the loss of strength 
in the quadriceps by putting a hand on the thigh 
and in this way brings the strength of the upper 
extremity to carry out the function of the quadri- 
ceps. With these facts in mind, several operations 
and procedures have been devised to correct the 
functional loss of the quadriceps at the knee 
joint. 

First of all, a brace can easily hold the limb in 
position. Obviously, a brace that holds the limb 
straight has an advantage over one that has been 
applied with the limb flexed. An arrangement on 
the brace makes it possible to lock and unlock 
the joint at the knee, permitting a change of 
position. 


Next, it was observed that frequently children 
were able to walk quite nicely with a quadriceps 
muscle practically lost, when the knee was in 
genu recurvatum. The weight of the body cam: 
through posterior to the midpoint in the joint. 
The posterior capsule, with its ligaments, wa 
strong enough to withstand the extra strain, an! 
the patients stood and walked very well. This 
was further utilized by converting all flexed join:: 
and even those which could be brought to 18 
degrees, into genu recurvata. Sometimes this wa: 
accomplished by cutting the tendons of the pos 
terior group, but more often by means of a supra 
condylor osteotomy. In other instances, the no 
paralyzed flexors, as a biceps or a semi-membr: - 
nous or tendinous muscle was brought around an 
inserted into the patella. In this way the tenden: 
for flexion was decreased and at the same time « 
power to bring the knee into recurvatum wa: 
created. All these methods have been performe:! 
with good results. 

More recently, an arthrodesis of the knee join: 
on one side has been advocated in certain cases 
Any one of these methods may vary, the metho: 
of choice depending on the circumstances of the 
case. 

An arthrodesis of the ankle leaves a ver: 
marked loss in function. The ankle joint is s 
constructed that practically all its motion i 
flexion and extension of the foot. There is no: 
mally no lateral motion present. Very seldom i 
there any instability that is due to an excessiv: 
play of motion at this joint. 

Most instability occurs at the subastragaloi: 
joint which permits varus and valgus. Th 
astragalonavicular and also the calcaneocuboi(! 
joints are the seat of supination and inversion 
both of which make for instability when motion 
is possible in excess. At the same time the muscle 
are often disbalanced so as to cause deformities at 
these joints. The deformities in themselves ac 
count for some degree of instability. 

Correction of the instability was former]; 
brought about by means of a brace which was 
applied with the foot in the midposition, and with 
motion permitted at the ankle joint. In case thi 
dorsiflexors of the foot were involved in a com 
plete paralysis, motion at the ankle was checke: 
just below a right angle by means of an ank! 
catch. Where a deformity was present this was 
corrected by means of tenotomies, fasciotomies 
manipulations, and casts. 

Then came the arthrodesis in which the sub 
astragaloid, the astragalonavicular, and the ca! 
caneocuboid joints were fixed, with the foot in 
the midposition. Often a deformity was presen‘ 
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Fig. 3. Varus deformity of the foot. Instability present 
in midtarsal region. Medial view. 


An attempt was made to remove enough bone to 
bring the foot into the corrected position. These 
attempts not infrequently resulted in a shortened 
foot. Very often the deformity was not entirely 
corrected. Usually the disbalance that produced 
the deformity was still present, and soon a re- 
currence of the deformity was in progress. When 
complete paralysis was present and no deformity, 
the operation of arthrodesis of all three joints 
was sufficient in itself. In case a deformity is 
present, however, my experience would urge that 
deformity should be corrected routinely before 
the arthrodesis is performed. 

Cases of residual anterior poliomyelitis where 
the operation is indicated are by choice over 12 
years of age. By that time a disbalance may give 
rise to an outspoken deformity. It is true the 
use of braces often prevented the occurrence of a 
deformity. A deformity once present in an ado- 
lescent or in an adult is firm and fixed. It is not 
readily corrected by manual manipulation. The 
contractures are firm, the fascia is short and thick, 
and the ligaments have contracted while the 
shortened tendons are powerful. Tenotomies and 
fasciotomies help remove these obstacles. The 
foot is then slowly forced into an overcorrected 
position. Very frequently tenotomies are not 
necessary. By means of the windlass arrangement 
and a special foot board as described in an article 
on the recalcitent club-foot in the Journal of the 
American Medical Association, the cavus can be 
corrected. This is simply the method long em- 
ployed by Professor Haglung. Then leverage with 
the board permits the foot to be twisted into the 
overcorrected position. A cast is worn with the 
new position held in place. The triple arthrodesis 
is then easily performed without any bony loss. 
Simple removal of the cartilage leaves the op- 
posing surfaces denuded and in contact with each 
other. Where the disbalance of the muscles is 


a 


Fig. 4. Lateral view. 


great, this can be equalized by tendon trans- 
plants. 

The appearance of the foot is very much better 
than in cases in which a mutilation has been 
permitted or in cases in which the correction is 
incomplete. Further, the stability is greater. The 
weight bearing surface of the foot is more nearly 
normal. Then, too, the results remain better for 
the power of recurrence has been removed. 


Case 1. Correction of flexion at knee before the mid- 
tarsal arthrodesis (residual anterior poliomyelitis). E. V., 
23149, St. Luke’s, June 22, 1928. A child of 13 years came 
for correction of her limbs. She had a residual anterior 
poliomyelitis with an insufficiency at the right knee and 
was unable to gain full extension of the right knee as a 
result of contractures. At 2 years of age the patient was ill 
with headache, fever, and vomiting. This was followed by 
pain in the lower limbs. The limbs were paralyzed. The 
right limb was worse than the left. She made some recovery. 

Several years ago, she had a tendon transplant. Three 
years ago, she had a tendon lengthened. From this time on 
she got about on braces. She walked with the knee slightly 
flexed and had to support the leg with her hand. She was 
advised that if the knee was in recurvatum she would have 
more stability and strength, so entered the hospital for 
surgery. Her past history showed that she had osteo- 
myelitis at 2 years of age and scarlet fever at 4 years. 

The physical examination revealed an Italian child of 
about 13 years of age who walked with a limp and had a 
deformed right lower extremity. Her general examination 
revealed normal findings with the exception of the lower 
extremity. The right knee jerk was absent. There was a 
marked atrophy of the extensor group of the right thigh. 
The power was lost in the quadriceps. The flexors of the 
knee were very much impaired. The muscles of the right 
calf showed atrophy and some weakness. She was unable 
to dorsiflex the foot. Plantar flexion of the foot was im- 
paired. The foot was not deformed. She was unable to 
extend the knee past 165 degrees of flexion, which meant a 
flexion deformity, some contractures of the flexor muscles 
and also of the joint capsule. 

Urinalysis showed straw color, acid reaction, 10 milli- 
grams albumin, no sugar, and microscopically an occasional 
leucocyte, a few epithelial cells, and a few bacteria. There 
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Fig. 5. Single small incision. Fat removed, joints ex- 
posed, osteotome placed to denude articular surfaces of 
calcaneoscaphoid joint. 


were 3,650,000 erythrocytes and 11,500 leucocytes with a 
73 per cent hemoglobin. 

A sterile preparation of the right lower limb was done the 
night before the operation. The usual iodine and alcohol 
preparation of the thigh, knee, and leg preceded the opera- 
tion. Under ether anesthesia an incision was made on the 
lateral side one and one-half inches long just above the knee 
joint. The muscles were separated and the femur was 
exposed. An incision was made into the periosteum above 
the condyle. The periosteum was elevated. A large Fred- 
rick’s elevatorium was passed around the femur under the 
periosteum. The bone was divided with an osteotome. The 
periosteum was sutured with chromic gut and the muscles 
were closed with plain catgut. The skin was sutured with 
black silk. The proximal fragment had previously been 
slipped forward on the distal fragment, and the leg was 
brought forward until a recurvatum deformity of about 15 
degrees was present. The limb was then put into alignment 
in the frontal plane. A form fitting case was applied from 
the umbilicus to the foot on the right side. 

The cast was split in the midline on the first day of 
operation. This relieved discoloration and swelling which 
was coming on in the foot. The patient complained of a 
pulling sensation in the back of the knee on the third day. 
On the ninth day the wound was dressed. There was serum 
present. Sutures were removed on the tenth day and the 
wound healed without difficulty. After 3 weeks, the patient 
was up in a wheel chair. On the twenty-seventh day, the 
cast was changed and the patient was dismissed the fol- 
lowing day. 

The patient was seen on crutches as an out-patient. The 
cast was gradually discarded after 2 months. She walked 
without crutches and gradually walked without any sup- 
port. She could walk very well without the use of a brace 
with increased strength and stability. 

The triple arthrodesis of the foot gave further stability 
and was carried out only after she regained good use of the 
right limb. 


This is a good example of re-establishment of 
stability and improvement of function in the 
lower extremity by a simple correction of a de- 


formity at the knee. This procedure obviously 
increased the value of the arthrodesis to the pa- 
tient and should be carried out routinely as a 


preliminary operation, wherever similar deformi- 
ties exist. 


Case 2. Cavus deformity first corrected, then a triple 
arthrodesis (residual anterior poliomyelitis). A school boy 
of 16 years came to the clinic complaining of an ache in the 
left foot. Both feet were deformed, the left worse than the 
right. 

When 6 months old, the patient had an infantile paralysis 
and he never walked well. His right heel did not touch the 
ground when he stood erect or walked. A year previous to 
his examination, he fell and injured his left foot. After that 
time he noticed an increase in the cavus deformity of the 
foot and pain with use. The left leg was shorter than the 
right. 

Except for measles and influenza at 6 years of age, his 
past history was negative. The physical examination re- 
vealed a boy of 16 with some post rachitic chest changes. 
A slight cardiac murmur was present. Otherwise the child 
was normal with the exception of the lower extremities. 
The left leg was an inch shorter than the right. This was 
compensated for by an equinus deformity of the right foot. 
The left foot was in valgus at the ankle. There was a 
definite pes cavus present. The right foot was similarly 
deformed with an additional equinus deformity. Correction 
of the left foot first was advised. 

Under ether anesthesia the plantar fascia was divided, 
first at its insertion near the os calcis and then farther 
forward. The flexor tendons were strong cords and very 
much shortened. The tenotome was used subcutaneously 
to divide these also. The foot board was applied and the 
cavus was obliterated by means of the twisted band. 

After a correction of the deformity, the arthrodesis was 
carried out. The foot was very much lengthened by the 
corrective operation and the surfaces of the joints to be 
arthrodesed were readily approached. After the denuda- 
tion, which consisted of little more than the removal of the 
cartilage, the surfaces were in excellent apposition. 

The patient made an uneventful recovery and was up 
after 1o days. The wound was moist with serum at the 
first dressing but was entirely healed after 15 days. After 
3 weeks, a new cast was applied and the patient was dis- 
missed from the hospital. He wore the cast, which was 
replaced twice, for a period of 3 months. The cast was then 
removed and the foot was firm, in good position, and the 
patient was very much pleased. The parents wished to 
have the other foot corrected also. 


In this case, a pes cavus resulted from infantile 
paralysis. The usual procedure of a wedge 
osteotomy shortened the foot. It further did not 
gain complete stability, since the arthrodesis was 
neither exact nor thorough. The correction of the 
cavus deformity first was possible. It was further 
practical and logical. By means of a compara- 
tively simple procedure, the deformity was ob- 
literated and a normal arch with a lengthened foot 
resulted. The arthrodesis of the subastragaloid, 
the astragalonavicular, and the calcaneocuboid 
joints could then be done in a classical manner. 

CAsE 3. Residual poliomyelitis with deformities of foot 
and knee, talipes equino varus of foot, and flexion of knee. 
Correction of both deformities and arthrodesis of the mid- 
tarsal area with the author’s technique. A young woman, 


22 years of age, came for a correction of a deformed foot 
which caused her to limp, and recently was the site of 





HAUSER: CORRECTION 


(>> 





Fig. 6. Osteotome in position for arthrodesis of cal- 
caneocuboid joint. 


some pain. At 4 years of age, she was said to have had 
infantile paralysis. Both lower extremities were involved. 
The left foot was more involved than the right. At first 
she believed improvement occurred. Ever since she could 
remember, she had worn a brace for her left limb. At 
the time of the examination, she wore a brace. Occasion- 
ally she attempted to walk without a brace and without 
shoes while at home. At times the foot seemed to give 
way and she would feel a sudden twist at the ankle. This 
had happened a week before she came for consultation. 
There was no swelling but the pain persisted. 

In her past history it was learned that she had been 
married at the age of 18 years. A child died of unknown 
cause, and she had a miscarriage. The husband left her 
and she was divorced. She also had had an abdominal 
operation supposedly for appendicitis. 

The physical examination revealed an obese woman who 
walked with a bad limp. The left limb was encased in a 
brace. There was marked atrophy of leg and the foot 
seemed flail. The entire limb was underdeveloped. There 
was no power in the muscles of the foot, but a little flexion 
was possible in the toes. The left knee was in a partially 
flexed position. The flexor group of muscles was con- 
tracted at the knee. The strength of the muscles at the 
hip was impaired. Motion was weakened but not limited. 
The left foot showed a marked talipes equino varus de- 
formity. There was marked cavus present. The foot was 
small and seemed very short. The patient walked on the 
outer side of the foot and the foot was very unstable. The 
right foot showed a slight cavus deformity with a con- 
tracture of the great toe present. 

Correction of the deformity and operations for stabiliza- 
tion were advised. The patient was admitted to the hos- 
pital and 24 hour preliminary preparation was made on 
the left limb. Under general anesthesia, the foot was 
manipulated. The board was placed against the plantar 
surface of the foot and with a piece of felt to protect the 
dorsum of the foot, by means of a semi-elastic tourniquet, 
the foot was screwed down against the board. This process 
was repeated until the cavus began to give way slowly. 
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Fig. 7. Osteotome in position for removal of cartilage 
of subastragaloid joint. 


Then a tenotome was used to divide the plantar fascia. 
The board was again applied and further correction of the 
cavus was gained. This was repeated at intervals, between 
which the circulation was allowed to become re-established. 
The board was again applied and by means of levers first 
the varus and adduction were corrected, and the foot was 
brought up into dorsiflexion. The fibers could be felt to 
give way as the force was applied and the foot was 
slowly manipulated to an overcorrected position. 

Then under aseptic conditions, the knee was prepared 
for operation. An incision 3 centimeters long was made 
just above ine knee on the lateral side. An osteotome 
was introduced and the femur was divided just above the 
condyles. After the fracture, the distal fragment was 
rotated outward to bring the patella forward. The knee 
was bowed slightly backward, correcting the flexion de- 
formity and gaining a genu recurvatum. The limb was 
properly aligned. The foot was put into as much of the 
overcorrected position as could be retained with force. A 
plaster-of-Paris cast was applied from the toes to the 
umbilicus to retain the position. The patient was under 
the anesthetic for less than an hour. 

On the twelfth day, the wound was dressed and the 
sutures were removed. For 3 days the patient received 
morphine sulphate, 4% grain daily for relief of pain. The 
pain then subsided. The cast was changed after 6 weeks. 
The patient walked with the aid of crutches. There was 
union present at the site of the osteotomy. A cast was 
then applied from the toes to below the knee. Weight 
bearing was encouraged. 

Three months after the first operation, the patient re- 
turned to gain further stabilization of the foot. Under 
general anesthesia, the foot was further corrected by 
means of manipulation. Then an incision one and one- 
half inches long was made obliquely below the external 
malleolus. The superficial fat lying in the space between 
the bones was dissected free. The bones were clearly ex- 
posed. The astragalonavicular joint was exposed and, 
with a chisel, the joint cartilage on both surfaces was soon 
removed. The subastragaloid was next approached, an 
osteotome was introduced so as to free the entire joint 
surface—first the lower, then the upper. The freed car- 
tilages were then extracted. The posterior margins were 
gone over with a curette to remove the last vestiges of the 
cartilage. Then the calcaneocuboid joint was obliterated. 





Fig. 8. Outline of corrected foot shows full length and 
normal contour, arthrodesis accomplished, and stability 
gained. 


In this case, further fixation was thought possible by the 
arthrodesis of the naviculocuneiform joint, so that joint, 
too, was obliterated. 

The wound was closed. The fascia and periosteal 
sutures were made with No. 2 chromic catgut. The more 
superficial tissues were sutured with plain No. 1 catgut. 
Two figure-of-eight retention sutures were used in the 
skin and the skin edges were approximated with black 
silk. An alcohol dressing was applied. Stockinette was 
slipped over the limb and the dressing was held in place 
without the use of a circular bandage. With the foot held 
in the midposition, a cast was applied from the toes to 
above the knee. The wound was dressed after 14 days. 
The skin sutures were removed, and 4 days later it was 
thought safe to remove the silk worm. After the third 
week, the cast was changed and the patient was dismissed 
from the hospital. 

The patient was seen 6 months after the cast had been 
removed, and walked very well. She no longer wore a 
brace. The foot was very much longer and she was very 
happy over its improved appearance. The foot was in 
excellent position and showed no tendency to recurrence. 
The recurvatum gave a very stable knee. The limb was 
straight. She was aware of a gain in strength of the entire 
limb. There was no tendency for lateral motion at the 
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midtarsal area. A firm arthrodesis had taken place and 
the foot was stable when she walked. 

This case demonstrates very well the possi- 
bilities of obtaining excellent results even in old 
neglected cases of residual anterior poliomyelitis 
with deformities. The preliminary correction of 
the deformities at the foot and knee paved the 
way for an increase in function of the limb. The 
arthrodesis at the midtarsal area gained further 
stability and at the same time helped to retain 
the correction. With the removal of the flexion 
deformity at the knee, weight bearing was made 
possible through the shaft of the femur and tibia. 
The posterior capsule and its many strong re- 
enforcements were strong enough to withstand 
the new strain brought upon them by the slight 
genu recurvatum. In this way, the preliminary 
removal of the deformities and the operations for 
stabilization gave an improved appearance as 
well as the maximum improvement of function. 
The patient is very happy over her improved 
appearance. She is no longer troubled with a 
brace. The result is lasting. She can walk with 
less limp and can walk with more security and 
for longer distances. The limb grows stronger 
and with the increase in function comes a pro- 
portional improvement in growth. 
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ment of thyrotoxicosis in children is lack- 

ing. With but two exceptions—the articles 
by Dinsmore, who reported 48 cases from the 
Crile Clinic, and Helmholz, who reported 30 
cases from the Mayo Clinic—the recent literature 
pertaining to the subject deals mainly with in- 
dividual case reports and the methods of treat- 
ment are as numerous as the number of cases 
reported. Sattler, however, more than 20 years 
ago, reported 184 cases, 5.3 per cent, in a series 
of 3,477 cases collected from the literature to that 
time. Helmholz reported 30 cases, 0.9 per cent, 
in a series of 3,432 patients of all ages who had 
exophthalmic goiter. This report is based on a 
study of 26 cases in which thyroidectomy had 
been done for thyrotoxicosis, the patients being 
children between the ages of 8 and 16 years. 
These 26 cases constitute 2.1 per cent of a con- 
secutive series of 1,200 cases operated upon for 
hyperthyroidism. 

In our series all the patients were subjected to 
operation, and accurate data are available in 24 
instances. There were 22 girls and 4 boys—in 
Helmholz’s group there were 26 girls and 4 boys. 
The age distribution is noted in Table I. 


(CP cetst Goom opinion as to the treat- 


TABLE I.—AGE INCIDENCE 


Age Cases Age * Cases 
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The duration of symptoms varied from 2 months 
to 3 years, the average duration being slightly 
more than 9 months. 

The clinical manifestations of the disease in 
childhood correspond closely to those found in 
adults. The outstanding symptoms were: Tachy- 
cardia (92 per cent), nervousness (88 per cent), 
goiter (84 per cent), exophthalmos (80 per cent), 
tremor (70 per cent), weight loss (57 per cent), 
palpitation (30 per cent), left heart enlargement 
(27 per cent), irritability (23 per cent), weakness 
and restlessness (19 per cent). (Other less promi- 
nent symptoms are included in Table II.) 
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1From the Surgical Service of Dr. H. M. Richter. 
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TABLE II.—ORDER OF FREQUENCY OF SYMPTOMS 


Cases Per cent 
ae fc . @s Q2 
2. Nervousness. . : 23 88 
Ce ea 22 84 
4. Exophthalmos.... 21 80.7 
Go PROMO 5 ack5 es amore : 19 70 
6. Weight loss... ... Loy oe ee 15 57 
4, Pamitations .<...... , 8 30 
8. Left heart enlargement... 7 27 
g. Irritability..... 6 a3 

to. Weakness..... 5 19 
11. Restlessness....... 5 19 
12. Excessive appetite... . 4 15 
13. Amenorrhoea.......... 3 II 
14. Excessive perspiration 2 7 
7§. Dyspntea:.... 6.55 2 7 
16. Heat intolerance...... 2 7 
17. Right heart caepsunien I 3.8 
BOe BIAIOS « 6635s I 3.8 
19. Twitching. I 3.8 
20. Diarrhcea.. et I 3.8 
21. Nausea and vomiting. : I 3.8 
COE S17 a oe I 3.8 


The striking similarity of ie: sy saan in the 
young and in the older adults can be seen by com- 
paring the symptoms of this group with those of 
an older group which we recently reported (4), 
the latter group comprising 200 patients over 50 
years of age, who were subjected to thyroidectomy 
for thyrotoxicosis. It will be noted from Table 
III that with one exception, the ten most promi- 
nent symptoms in each group are almost identical. 


TABLE III.—COMPARISON OF OUTSTANDING THY- 
ROTOXIC SYMPTOMS IN CHILDREN AND IN 
ADULTS OVER 50 YEARS 


Adults—over 
Children Per cent 50 years of age Per cent 


Ts aoe 92 1. Weight loss... 84.5 
2. Nervousness.. 88 2. Tachycardia.. 73 
2. GOWER. 666.00 84 3. Nervousness.. 67.5 
4. Exophthalmos. 80.7 yo) ee 85.5 
S. Tremor...... 70 5. Weakness.... 43 
6. Weight loss... 57 6. Left heart en- 
7. Palpitation... 30 largement.. 42.5 
8. Left heart en- 7. Palpitation... 41.5 
largement.. 23 8. Irritability.... 30 
g. Irritability.... 23 9. Exophthalmos. 29 
10. Weakness.... 19 10. Dyspnoea..... 22 


In Helmholz’s series of 30 cases, tachycardia 
was observed in all; thyroid enlargement and 
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nervousness occurred in 28 of the 30 cases. Emo- 
tional instability was the most marked feature. 
Exophthalmos was noted in 25 cases. Helmholz 
lists the other more frequently occurring findings 
as follows: Bruit (70 per cent), hyperhidrosis 
(67 per cent), tremor (57 per cent), weight loss 
(53 per cent), polyphagia (50 per cent), quadriceps 
weakness (47 per cent), gastro-intestinal dis- 
turbances (47 per cent), and dyspnoea (40 per 
cent). 

Dinsmore mentions nervousness as the first 
symptom, but does not state the number of cases 
in which it occurred. He reports tremor occurring 
in half of his 48 cases, and weight loss in one- 
third. 

Little reference is made in the literature per- 
taining to blood pressure readings in juvenile 
hyperthyroidism. In this series we were able to 
obtain accurate readings in 13 cases. The average 
systolic pressure was 132 millimeters, the average 
diastolic reading 65 millimeters, and average pulse 
pressure 67 millimeters. After operation the 
average systolic pressure was 108 millimeters, the 
diastolic 72 millimeters, the pulse pressure falling 
to 36 millimeters. 

Weight loss occurred in 15 cases (57 per cent) 
of our series. The maximum decline was 31 
pounds in 24 months, the average loss being 17 
pounds. The average period of weight loss was 6 
months. One patient gained 7 pounds in 3 
months despite other signs of toxicity. Sixteen 
of Dinsmore’s 48 patients exhibited decline in 
weight—1 child of 14 lost 20 pounds; 2 others 
of 13 years, each lost 13 pounds. 

In 3 cases, specific inciting factors were noted, 
namely an attack of influenza, a tonsillectomy, 
and the death of a brother. Dinsmore states that 
in only a few of his cases was there antecedent 
infection: 1 case each of pertussis, scarlet fever, 
and dental sepsis, and 2 cases of acute tonsillitis. 

Six patients in this series were admitted to this 
service without having had any previous treat- 
ment; 18 children had had various forms of 
treatment without success. These included: 
iodine (9 cases), thyroidectin, tonsillectomy, and 
radiotherapy (each 2 cases), and bed rest, forced 
feeding, injections into the gland, iodine and 
thyroid extract (each 1 case). 

We have been able to obtain accurate basal 
metabolic rate determinations in 25 of the 26 
cases comprising this series. Sixty-five pre- 
operative metabolic rates were determined for the 
25 patients—an average of 2.6 rates per child. 
The average pre-operative basal rate was + 34.6 
the extremes being +86 and +13 (this patient 
having had iodine for 7 weeks before the metabolic 
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rate was obtained). All patients responded nicely 
to iodine. In 4 cases, despite obvious clinical 
improvement, the basal rate increased. In 
Helmholz’s series, the metabolic rate varied from 
+11 to +55. In only 1 of his 14 cases in which 
rates were obtained on admission was there no 
reduction after iodine. 

Postoperative metabolic studies were obtain 
able in 22 of the 26 cases. Ninety-two metabolic 
rate determinations were made on the 22 chil- 
dren, an average of 4.2 rates per patient. The 
readings were all below +15, which we have 
arbitrarily chosen as the upper limit of normal. 
The average postoperative reading was —6.2, 
the rates ranging from +14 to — 30.2. There were 
5 cases of mild temporary hypothyroidism, read- 
ily controlled by thyroid administration, the 
longest lasting for 6 months after operation. In 2 
instances, slight parathyroid injury occurred, 
the only manifestation being a positive Chvostek 
which lasted for only a few days without sub- 
jective symptoms. There were no nerve injuries, 
and no persistent cardiac damage. 

Of the 21 patients exhibiting exophthalmos 
before operation, 9g returned to normal after 
operation and 10 showed no improvement. In 
the 2 other cases, a unilateral exophthalmos per- 
sisted. 

Accurate pathological data were available in 
22 instances, all of which showed varying degrees 
of hyperplasia and hypertrophy. 

It is the practice on this service to do one-stage 
thyroidectomies for thyrotoxicosis, leaving ap- 
proximately 3 to 5 grams of thyroid tissue. In 
children, however, a less radical procedure is 
carried out, more than.the usual amount of 
tissue being left behind. Lahey, in a recent article 
stated that because of the uncertainty of possible 
postoperative reactions in children, practically. all 
cases are done in two stages, the first stage being 
a right hemi-thyroidectomy followed in 6 weeks 
by removal of the opposite lobe. Dinsmore stated 
4 years ago: “In nearly every instance it is 
necessary to ligate the superior thyroid artery 
first on one side then on the other, 3 months before 
thyroidectomy.” We feel that with proper pre- 
operative and postoperative care and careful 
technique, a one-stage procedure carries with it 
substantially less risk in younger patients. In 
this series no patient was subjected to multiple 
stage operations. There were no deaths. In the 
group reported by Helmholz, 2 deaths occurred 
among the 24 patients subjected to operation. 
Dinsmore gives no mortality statistics. 

In view of our results, criticism should be 
directed toward the repeated statements in the 
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literature regarding the greater hazards of one- 
stage operations for thyrotoxicosis both in adults 
ani children. In a recent communication, we 
reported a series of 860 thyroidectomies in pa- 
tients under 50 years of age with but 3 deaths. 
Since then 165 additional patients of all ages 
have bezn subjected to one-stage thyroidectomy, 
without a death, making a total of 1,025 con- 
secutive thyroidectomies for thyrotoxicosis with 
but 3 deaths (.29 per cent). 

Several patients in our series merit special 
comment. There were two so-called recurrences. 
The first (I.D.), was seen with a basal metabolic 
rate of +86, which dropped to +32 on iodine, in 
11 days. At operation, a relatively large amount 
of thyroid tissue was left, because of her youth. 
She remained apparently well for 2 months after 
operation, having gained 25 pounds; then re- 
appeared complaining of nervousness, tachy- 
cardia, and enlargement of the thyroid. The 
basal metabolic rate was +45. She was re- 
operated upon 7 months after the first operation, 
at which time large masses of thyroid tissue were 
found on both sides. She recovered promptly and 
has been perfectly well ever since, a period of 4 
years. We are unable to get more accurate fol- 
low-up data, as this patient lives in another state. 
The second so-called recurrence (B.H.), had a 
pre-operative basal rate of +58 which fell to +48 
on iodine therapy. She remained apparently well 
for 4 years after operation, with basal readings of 
+1 and +8, in the interval. The following symp- 
toms then appeared: weakness, palpitation, 
tremor, weight loss, dyspnoea, excessive perspi- 
ration, and increase in size of the thyroid. The 
basal metabolic rate was now +52. She was re- 
operated upon and has been well for 5 years, with 
consistently normal metabolic readings, the last 
being —17 on August 7, 1930. It is interesting to 
note that in this patient, marked exophthalmos 
existed, which subsided considerably after the 
first operation, reappeared with the advent of 
the recurring symptoms, and subsided again 
after the second operation. We feel that these 
cases are not true recurrences, but represent 
persistent hyperthyroidism, unrelieved because 
of inadequate surgery. 


Patient A. V., was operated upon for high grade thyro- 
toxicosis with pre-operative basal rates ranging from +47 
to +20. Following operation she remained mildly hyper- 
thyroid for 6 months, the metabolic readings varying from 
+27 to +15. On small doses of iodine given intermit- 
tently for 1 year, the basal metabolic rate dropped to nor- 
mal (varying from +1 to —16), the patient gained 31 
pounds in 1 year, and when last seen 5 years after opera- 
tion, was perfectly well with a basal rate of —16; she was 
not hypothyroid. 
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Patient FE. K., also operated upon for high grade hyper- 
thyroidism, had a pre-operative basal metabolic rate of 
+60, which fell to +27 on iodine therapy. She remained 
mildly hyperthyroid for 2 months after operation, two 
basal rates being +25 and +30. She was put on small 
doses of iodine and in 6 weeks the metabolic rate dropped 
to +3. Her rate has remained normal for over 4 years, 
varying from —19 to —24. 

Patient R. C., operated upon for moderately severe 
thyrotoxicosis, had a faintly positive Chvostek sign for 
2 days after operation. She remained perfectly well for 
4 years, when, following a laparotomy, she developed 
manifestations of severe parathyroid tetany. This was 
readily controlled with proper therapy. When seen nearly 
a year later, she was free from all symptoms and signs of 
tetany except that a positive Chvostek could still be 
elicited. 

SUMMARY 

x. A report is given of 26 cases in which 
thyroidectomy was done for thyrotoxicosis, the 
patients being children between the ages of 8 and 
16 years. These cases are a part of a series of 1,200 
consecutive toxic goiter patients, who were sub- 
jected to operation. 

2. There were 22 girls and 4 boys. 

3. The outstanding symptoms and signs were: 
tachycardia, nervousness, goiter, exophthalmos, 
tremor, weight loss, palpitation, left heart en- 
largement, irritability, weakness, and restlessness. 
The symptoms correspond closely with those 
manifested in adults. 

4. The average pre-operative systolic and 
diastolic blood pressure readings were 132 milli- 
meters and 65 millimeters respectively. The 
postoperative readings were 108 millimeters and 
72 millimeters. The average pulse pressure 
dropped from 67 millimeters to 36 millimeters 
after operation. 

5. The average pre-operative basal metabolic 
rate was +34.6. The average postoperative 
reading was — 6.2. 

6. All of the glands examined microscopically 
showed varying degrees of hyperplasia and 
hypertrophy. 

7. One-stage thyroidectomy was done in every 
instance. 

8. There were no deaths in this series. 
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LUMBOSACRAL SPINA BIFIDA OCCULTA 
R. J. DITTRICH, M.D., Wicuira, Kansas 


PINA bifida occulta has in recent years been 
the subject of many interesting discussions, 
dealing particularly with the clinical and 

pathological features. There is as yet no unanim- 
ity in regard to the significance of this defect, the 
view being held by some that it never has any 
pathological importance, whereas it has been 
shown by others that it is definitely related to 
certain clinical symptoms. It is very evident that 
some spinal clefts are entirely innocent, yet we 
must consider them as potential factors of disease; 
not merely as mild defects of the vertebra, but as 
possible signs of more extensive abnormalities as- 
sociated with them. The most conspicuous patho- 
logical changes which occur in connection with 
spina bifida occulta are soft tissue masses of fat, 
fibrous tissue, and muscle, combined in varying 
proportions, and extending from the subcutaneous 
tissues through the cleft and into the spinal canal 
where they may, either intradurally or extra- 
durally, interfere with the function of constituent 
portions of the cauda equina or the spinal cord. . 
A realization of the lack of agreement in regard 
to the clinical importance of spina bifida occulta 
has prompted this analysis, the object being a 
review of the wide range of conditions associated 


with this feature and an attempt to determine 
the mode of development of the different clinical 
syndromes. 


ETIOLOGY 

Incidence. The frequency with which spinal 
clefts have been found by X-ray examination, 
when they were not suspected, has led to exten- 
sive investigations to determine their presence in 
normal individuals. The figures obtained from 
such studies show wide variations. It was esti- 
mated by Finck that 35 per cent of all people have 
spina bifida occulta. Wheeler determined from 
roentgenological studies that defects are found in 
the lamina of the fifth lumbar vertebra in 2.3 
per cent of adults. Roederer and Lagrot, in one 
thousand examinations found lumbosacral spina 
bifida occulta in one-third of the cases and in one- 
fifth of these thousand cases it was the first sacral 
vertebra which was involved. The anatomical 
studies of Willis (61) revealed the presence of 
clefts of the fifth lumbar vertebra in 1.2 per cent 
of 1,471 specimens. Bohart, and Cushway and 
Maier in a routine roentgenographic examination 
of 931 railway employees, found 161 cases of 
lumbosacral spina bifida occulta. 


Hintze states that in children spina bifida o 
culta is a normal finding as it occurs in gt pe 
cent of children from 1 to 2 years of age. At 1 
to 15 years of age, it is found in only 3.6 per cen 
Cramer noted that 40 per cent of infants have 
fovea coccygea, but states that this is not patho 
logical unless it extends beyond the twelfth yea: 
The variability in ossification of the lumbosacr 
region is probably responsible for the greater fr: 
quency of spinal clefts in children, and this h 
raised the question whether such clefts should | 


considered pathological before the eighth ye.: 


(Steindler). 

Biological aspects. From the standpoint of t! 
ultimate cause of these deformities, it is probab 
necessary to consider them as results of primar 
germ defects, or more accurately, disturbances | 
the genes or hereditary factors which are con 
tained in the chromosomes of the germ-cells an! 
are thought to be the determinants of the cha: 
acteristics which they govern in their develoj)- 
ment. This is the view held by biologists, and ' 
emphasized by Aschner and Engelmann who coi 
cluded that these localization genes or gene com 
plexes may be altered and transmitted to su 
ceeding generations, so as to produce abnorma! 
ities in various structures or organs. A tenden: 
to familial occurrence of spina bifida occulta i- 
mentioned by Alpers and Waggoner, who foun 
this defect in 7 of 9 members of one family. Erns' 
mentions the occurrence of lumbar hypertrichosis 
in three generations—grandfather, father, son. 

Another factor of importance in the productio: 
of these anomalies is the fact that this region is 
one which is undergoing marked phylogeneti 
changes. This point is emphasized by Willis (61 
and by Steindler, who consider the spine fron 
the standpoint of the number of presacral seg- 
ments. The modal number of presacral segments 
being 24, an increase in number (25) is evidence 
of a reversion to atavism, whereas a decrease i! 
number (23) indicates a forward trend of develop 
ment and has a futuristic significance. From th: 
investigations of Willis (61) it is seen that 1.: 
per cent of 1,471 skeletons had 23 presacral seg 
ments and 4.1 per cent had 25 presacral segment-. 
Such variations are interpreted as phylogenet: 
changes and represent the attempt of the huma 
organism to evolve from a lower type wil 
lengthening of the spinal column to a more high!: 
developed type with a shorter column. 
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These facts have a definite biological signifi- 
cance and serve to explain in some measure, why 
anomalies are so frequent at this site. Aschner 
and Engelmann (3) have frequently noted that 
structures or organs which are undergoing phylo- 
genetic changes are more prone to exhibit varia- 
tions. It was stated by them that structures 
which are phylogenetically more recent to de- 
velop, show malformations more frequently and 
likewise of greater extent. Applying this state- 
ment, which assumes the importance of a bio- 
logical axiom, to the various forms of maldevelop- 
ment in the lumbosacral spine, would, partly at 
least, account for the frequency and variety of 
abnormalities in this region. 

As a further predisposing factor in the causa- 
tion of these anomalies, we have to consider the 
variability in ossification. Ossification is the con- 
tinuation of developmental processes which have 
their beginning very early in fetal life, and de- 
pends largely on the stability of the anlagen 
which are destined to become bony tissue. This 
would, of course, have to take into consideration 
the chondrogenous stage and the blastemal stage. 
It is reasonable to suppose from the irregularity 
of ossification and from defects seen in the bony 
structures that the process of normal bony de- 
velopment must depend on the integrity of the 
pre-osseous tissues—that any defect in ossifica- 
tion may be rightly attributed to an inherently 


defective condition of the anlage, and in most of 
the defects we must perhaps look for the origin 


in the tissues in the blastemal stage. ‘This is 
evident from the fact that in some anomalies 
there is not only a complete lack of bony structure, 
but also an absence of any form of pre-osseous 
tissue, indicating a defective anlage or a develop- 
mental arrest in early fetal life. Such a defect 
was seen in a case of congenital club-foot, where 
the posterior wall of the sacrum was absent and 
the meninges were adherent to the subcutaneous 
tissues through a wide sacral cleft (21). In the 
same specimen there was a complete defect of the 
laminee of the lower lumbar vertebre on the right 
side, the bony defect being covered only by the 
spinal muscles. In a specimen of amyelia seen by 
the writer there was a complete absence of spinous 
processes and lamin and the pedicles were rudi- 
mentary (22). 

The process of ossification is important for the 
reason that we may have all grades of defects 
from a complete aplasia of the bone to develop- 
mental arrests at any state of the process, or 
perhaps merely a delay in attaining a normal 
appearance. The frequency of bifid neural arches 
in the fifth lumbar vertebra may be in part due 


379 


to the fact that this vertebra in some instances 
has a special mode of development. This consists 
in the formation of two centers in the arch on 
each side: one for the root, transverse process, and 
superior articular process; the other for the 
lamina, inferior articular process, and spine (Bar- 
deen, Thompson). Such a manner of formation 
would add to the complexity of development and 
would be in some measure responsible for defects 
of that portion. 


PATHOGENESIS 


Pathological features. Our knowledge of the 
abnormalities associated with spinal clefts is de- 
rived partly from autopsy study and partly from 
findings at operation. In the classical description 
by von Recklinghausen of a case of congenital 
club-foot with hypertrichosis and spina bifida 
occulta, we have the basis for subsequent in- 
vestigation of the pathological changes in this 
condition. The spinal defect consisted of a sacral 
cleft which was occupied by a mass of fibrous 
tissue extending from the subcutaneous area into 
the spinal canal. Here it proceeded through the 
dura and was intimately related to the cauda 
equina and the spinal cord which had been length- 
ened to the extent of five segments. This ab- 
normal structure consisted of fibrous tissue, fat, 
and muscle. Ribbert described a case very similar 
to this with the exception that there was more 
muscle and less fat. In this the lumbosacral cleft 
was covered by a dense fibrous membrane with a 
slit-like opening, through which a heavy fibrous 
band took its course. In Bohnstedt’s case a myo- 
fibrolipoma extended from the subcutaneous re- 
gion through a sacral cleft into the intradural 
space and surrounded the nerves of the cauda 
equina. 

Further information on the abnormal condi- 
tions was obtained from operative procedures de- 
signed to obtain relief from various disease 
processes. Among the first reports were those of 
Jones, Maass, Katzenstein, Voelker, and Reiner. 
While the clinical conditions for which operations 
were undertaken varied greatly, the pathological 
features were very constant. The latter consisted 
of masses of fibrous tissue and fat, fibrolipomata, 
which were in close relationship to the cleft and 
frequently were attached extraspinally to the sub- 
cutaneous tissues. Intraspinally these masses of 
tissue at times proceeded through the dura and 
involved the nerves or cord, but for the most part, 
they were extradural and produced their effects 
by pressure or traction on meninges or nerves. 

Finck, in a series of 46 autopsies on infants 2 
to 8 weeks old, found that normally there is no 








380 SURGERY, GYNECOLOGY AND OBSTETRICS 


fat deposit in the epidural space. In 11 cases he 
noted laminal defects which were covered by the 
membrana reuniens posterior. In 7 of the latter, 
there were masses of fat tissue and fibrous bands 
from the contents of the sacral canal to the 
periosteum. These fibrous bands connected the 
dura and nerves to the wall of the canal. 

In a case of congenital club-foot, the writer 
found an extensive fibrolipomatous mass occupy- 
ing a sacral cleft and firmly attached to the dura 
underneath to produce an elongation of the spinal 
cord. This mass was entirely extradural. Micro- 
scopically it consisted mostly of fat tissue and 
fibrous tissue. In several areas examined, no 
muscle fibers (hematoxylin eosin stain) or nerve 
fibers (Spielmeyer stain) were found. 

Genesis of myofibrolipomata. In seeking an ex- 
planation for the occurrence of these abnormal 
structures, we probably have to refer them to 
the blastemal stage of bony development. It is 
quite generally agreed that they appear at a very 
early period of fetal life, probably not later than 
the beginning of the third week. The manner of 
development is expressed by von Recklinghausen 
as follows: “This arrangement is positive evidence 
that the disturbance occurred at a time when the 
muscle germs differentiated from the anlage of 
the laminal arches, but that the laminal arches 
left open a path for the muscle masses to gain 
entrance into the interior of the cartilaginous 
canal.... Nothing opposes the assumption that 
the fat tissues entered the canal at the same time 
as the muscle.” 

The conception of von Recklinghausen requires 
perhaps a slight modification, as at this stage of 
development the transposed tissues are primitive 
embryonic tissues. Although fibrous tissue ap- 
pears early in the embryo, adipose tissue is not 
found until the fourth month (Bardeen). The 
histological appearance of the fat, fibrous tissue, 
and muscle in myofibrolipomata was normal. 
This indicates a well marked independence of 
these primitive tissues after being placed in a 
different environment, and their ability to persist 
and to differentiate after such transposition un- 
doubtedly has an important bearing on the 
development of the symptoms seen clinically. As 
these tissues can retain their power of growth 
and can develop parallel with the development 
of the other tissues of the body, it would explain 
why pressure symptoms occur and also why they 
make their appearance at variable ages of the 
individual. This may explain also the apparent 
latency of symptoms in some cases. 

As we have in the embryonic stage a variable 
inhibition of bony development of the vertebral 





arches which may consist of a complete suppres- 
sion or merely a retardation of growth, a charac- 
teristic not seen in the other tissues, we may 
conclude that the primary alteration in ihe 
genesis of the abnormality is that of the primitive 
bony tissue. The muscles derived directly from 
the myotomes—the deep muscles of the back and 
the intrinsic thoraco-abdominal muscles—are io 
be considered both phylogenetically and onto- 
genetically the oldest of the skeletal muscles 
(Lewis). From this it may be assumed that the 
muscles of that region would be constant in their 
development and show no great variation due to 
peculiarities of their own. 

Among the most important structures, there- 
fore, in the causation of abnormalities seen with 
spina bifida occulta, we have to consider prin- 
cipally the embryonic tissues of that region wh'ch 
are destined to become fibrous tissue, fat, musc'e, 
and bone; and of these we see by far the greatest 
variability of growth in the bony tissue. As the 
other tissues possess a greater stability of growth 
it is reasonable to infer that the primary change 
which occurs in a deviation from the normal 
course of development is that which is seen in the 
embryonic bony tissue. 

The anatomical arrangement of soft tissue 
masses as myofibrolipomata, indicates a close re- 
lationship of these structures to the meninges. 
Thus we see that in some instances they proceed 
intradurally and come in contact with the spina! 
cord which is usually elongated as a result of the 
firm attachment to the tissues near the cleft. At 
other times the adhesions may involve the me- 
ninges alone over a wide area. In addition we 
may have masses of transposed fat and fibrous 
tissues overlying the dural sac where they produce 
a constriction or pressure upon the cauda equina. 
And finally the peripheral nerves alone may be 
affected. These features show that transposition 
of such tissues occurs at a time when the meninges 
are developed; in some instances, undoubtedly, 
before the meninges are completed dorsally, as 
shown by the intradural displacement; in others 
after that stage has been completed, as deni- 
onstrated merely by adhesions. 

Defects of the medullary plate. In discussions vi 
the abnormalities in spina bifida occulta, reference 
is frequently made to defects of the medullary 
plate. The work of Ernst on malformations of 
the central nervous system is used to explain 


many of the complicated changes which affect the 
lower portion of the spinal cord and which are 


considered to be the outstanding defect resp 
sible for neurological symptoms. While it 
evident that the investigations of Ernst form ai 
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important part of our knowledge of maldevelop- 
ment of the nervous system, yet it is obvious that 
his views cannot be applied unreservedly to the 
changes ordinarily seen in spina bifida occulta. 
Ernst states that malformations of the central 
nervous system are practically always the results 
of incomplete closure of the medullary groove. 
He refuses to accept the possibility that meso- 
dermal structures (bones, muscle) play any part 
in the development of spina bifida, and justifies 
his attitude by stating that the closure of the 
medullary groove precedes the formation of the 
vertebral arches so that the blastema for the 
spinal canal must adjust itself to the medullary 
canal and not the reverse. This opinion had been 
previously expressed by v. Monakow. 

The extensive defects which Ernst described 
are in marked contrast to the appearance of the 
spinal cord in spina bifida occulta, and though, 
in their milder forms, they may produce similar 
symptoms, it is necessary to differentiate the two 
types of lesion with respect to their developmental 
features. An incomplete closure of the medullary 
groove represents a primary malformation of the 
cord whereas the appearance of the cord in spina 
bifida occulta is usually normal or presents a 
secondary degenerative process. We have, there- 
fore, two separate and distinct pathological en- 
tities. 

In his conception of amyelia Ernst maintains 
the same fundamental basis. However, he con- 
cedes the normal development of the peripheral 
nerves, which would necessitate the intactness of 
the central nervous system, at least to a certain 
stage of development. In amyelia the relations 
are such that the process of development may 
be interpreted as one which affects primarily the 
bony architecture and secondarily the spinal 
cord. The conclusion was drawn from the study 
of a case of amyelia in which the peripheral 
nervous system was fully developed (22). These 
findings are also in accordance with those of 
Staemmler, who reported a normal appearance of 
motor and sensory nerves and spinal ganglia. 

In 1909, Fuchs, as a result of clinical observa- 
tions, expressed the belief that many syndromes 
can be explained by assuming a hypoplasia or 
dysplasia of certain portions of the spinal cord. 
Such a condition was held responsible for the 
occurrence of enuresis nocturna, syndactyly of 
the toes, sensory disturbances, defects in the 
lower cord and the sacrum (spinal clefts), dis- 
turbances of abdominal and tendon reflexes, and 
weakness of the peronei with consequent de- 
formities of the feet. This marked the beginning 
of the doctrine of myelodysplasia, which sub- 
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sequently has found many proponents and has 
been used indiscriminately to account for con- 
ditions which presented no definite pathological 
changes. 

Such a theory is open to serious objections, not 
the least of which is the fact that it has never been 
proved morphologically. The presence of such a 
lesion would obviously preclude the possibility 
of benefit by surgical intervention, yet it has been 
repeatedly shown that conditions described by 
Fuchs are amenable to treatment. The symptoms 
of a hypoplasia of the cord should make their 
appearance early in life, but it is frequently 
found that they present themselves at different 
ages of the patient. And finally the symptoms of 
so-called myelodysplasia are usually associated 
with definite pathological alterations which are 
sufficient to account for the neurological dis- 
turbances. 

Spina bifida occulta is, in some instances, com- 
bined with external manifestations of the skin 
over the cleft, as hypertrichosis, pigmentation, 
scars, or retraction. Such manifestations, when 
present, are pathognomonic of spina bifida oc- 
culta, and while they occur in relatively few cases, 
they probably have a definite significance. The 
changes seen with spinal clefts are interpreted 
by many authors as a disturbance of the transi- 
tion from the medullary groove t» the medullary 
canal. This would indicate a defective formation 
of structures which are derived from the primitive 
ectoderm, and in case of primary malformation of 
the cord it is reasonable to suppose that defects 
of the ectodermal tissue may be manifest in the 
skin over that area as well as in the cord under- 
neath. It seems that such external manifestations 
of the skin constitute the closest approach to an 
anomaly of the cord, as the two have a common 
origin. An example of this was seen in Case 2, 
in which a small sinus tract led down from the 
skin toward the spine. In cases of hypertrichosis 
as described by v. Recklinghausen, Ribbert, and 
Bohnstedt, the most formidable lesions of the 
cord and cauda equina were found when such 
external manifestations were present, yet even 
in these there was a decided preponderance of 
mesodermal element participating in the ana- 
tomical construction. 

CLINICAL ASPECTS 

The large variety of clinical conditions which 
have been brought into relation with spina bifida 
occulta include peripheral phenomena and visceral 
disturbances. Among the former the most im- 


portant are deformities of the feet, principally 
club-foot and hollow foot. Congenital club-foot 
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has been interpreted by a number of different 
observers as the result of a muscular imbalance of 
the foot, but it has been difficult to define exactly 
the manner in which this deformity develops on 
such a basis. The difficulties have been partly 
overcome by establishing the fact that the 
musculature of the leg is abnormal. 

In examining a specimen of congenital club- 
foot, the writer was able to demonstrate definite 
pathological alterations in the muscles (21). 
These consisted of various degrees of atrophy, 
which was most severe in the peronei. In prac- 
tically all the muscles examined, some form of 
atrophy was noted but in the evertors and dorsi- 
flexors of the foot it reached its most marked 
form, manifested as a fibrosis of the muscle tissue. 
In the same specimen the peripheral nerves of 
both legs presented a normal appearance, but the 
lower spine was the seat of definite changes. 
The spinal cord was lengthened as a result of 
firm adhesions between a subcutaneous fibro- 
lipoma and the meninges. The cord was necrotic 
at its lower end, but, on cross section study at the 
level of the cleft, it showed no abnormality. In 
addition the arrangement of the nerves of the 
cauda equina was altered. From this study it was 
apparent that congenital club-foot can be brought 
into a definite relationship with spina bifida oc- 
culta, the probable mechanism of development 
being one which affects the component portions 
of the peroneal nerve more than the other nerves 
arising at that level of the spinal cord. 

The occurrence of atrophic muscular changes 
in congenital club-foot has been substantiated re- 
cently by Mau. However, from his study of a 
fetus of 8 months, a different interpretation was 
placed on the relative importance of the two 
main groups of muscles controlling the position 
of the foot. He found that the most marked 
atrophic changes were present in the tibialis 
posterior, the flexor hallucis, and flexor digitorum 
longus. The same changes, although somewhat 
less severe, were found in the peronei and the 
tibialis anterior. In none of the muscles was the 
process so pronounced that it could be considered 
a degenerative atrophy. In addition an extensive 
defect was present in the lumbar vertebre. Mau 
considers the deformity as one which is brought 
about mostly by the invertors of the foot, par- 
ticularly the tibialis posterior. 

The investigations of Mau are also directed 
toward the question of physiological supination 
of the foot. This is a much disputed point as seen 
from the studies of Bohm. The so-called physio- 
logical supination which is predicated by some 
authors and denied by others, occurs during an 








early part of fetal life, before there is any pos- 
sibility of muscle action. A congenital club-foot 
which rests on a neurogenic basis must depend on 
muscular activity. In a foot in which the con- 
trolling muscles are defective, that feature alone 
would be sufficient to account for the deformity 
and would certainly outweigh in importance the 
effect produced by a normal supination through 
which the foot passes. On the other hand, in a 
foot which has a normal muscular balance, it 
may rightly be expected that by such balance any 
deformity which may be due to a physiological 
supination, can be overcome. In this respect, a 
physiological supination of the foot occupies ap- 
proximately the same position as the flexed hip, 
knee, or elbow during intra-uterine life, ani, 
therefore, the question of presence or absence of 
a normal supination of the foot is one which is 
purely of academic interest, and has no great 
bearing on the production of a congenital clu!)- 
foot. It is possible that this supinated position 
may be maintained until after birth. The writer 
has had occasion to see an infant with a congenii! 
club-foot, which according to the obstetrician 
was definitely contracted in a position of equino- 
varus. On the sixth day after birth, the foot could 
be completely corrected by active control of t): 
muscles, although no treatment whatever had 
been administered. 

Brockman, in a recent publication, discusses 
congenital club-foot from the standpoint of the 
interrelation of the tarsal structures. Muscle 
action is not considered important as an influence 
in the production of the deformity but is stressed 
as a means of arriving at a cure, by attaining 
proper balance. 

Whatever may be the prevailing opinions ‘1 
regard to the cause of club-foot, it is evident that 
our efforts must be directed toward a more in- 
= study of the muscular apparatus of tlie 
oot. 

Hollow foot or claw-foot in its relation to spina 
bifida occulta has been studied particularly ly 
Hackenbroch, who reported the results of opera- 
tions in 70 cases. In 60 per cent of these, positive 
changes were found in’the spine and in 30 per 
cent definite benefit was obtained. Hackenbroch 
also calls attention to the possibility of positive 
operative findings in cases in which X-ray cx- 
aminations revealed no abnormality (spina bili‘a 
occulta-Denuce). In 2 cases of hollow foot re- 
ported by Brechot spinal clefts were present and 
by performing a laminectomy one case was cured 
and the other was greatly benefited. 

The anatomical basis for claw-foot is probaly 
the same as that for club-foot with the exception 
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that fewer muscles are involved. This would de- 
nend on the extent to which the nerves arising 
irom the lumbosacral region meet interference by 
(ibrolipomatous structures, and likewise on the 
level at which such changes occur. In a hollow 
foot the deformity is chiefly due to a paralysis of 
the dorsiflexors, while the evertors remain intact. 

Two cases here reported were seen at the Los 
Angeles Orthopedic Hospital-School, and show 
the relationship of spina bifida occulta to foot 
deformities!: 

Case 1. E. N., No. 2316, male, 8 years of age, was 
first seen in the clinic in September, 1924. He was referred 
on account of deformity of feet. Examination showed a 
moderate degree of claw-foot, bilateral (Fig. 1). There was 
no complaint of back trouble. The X-ray showed a com- 
plete sacralization of the fifth lumbar vertebra, and a 
bifid laminal arch of the first sacral segment (Fig. 2). 
Treatment consisted of tarsal stabilization. This patient 
also had a nocturnal enuresis which, according to the 
follow-up record, continued until he was 11 years old. 

CasE 2. M. C., No. 2642, female, 11 years old, was 
seen in the clinic in March, 1925. The complaint was 
deformity of both feet. The father stated that at the age 
of 4 years the patient had spinal meningitis and spent 6 
months in a hospital. After that it was noticed that the 
feet became deformed. The deformity has been progressive. 
Examination showed a dorsal round back and moderate 
degree of claw-foot, bilateral, but worse on the left (Fig. 3). 

In the lumbosacral region is a funnel-shaped depression 
in the center of which is a small sinus leading in toward the 
spine (Fig. 3). This has been present since birth. A cleft 
cannot be deinitely felt. Treatment consisted of stripping 
of the os calcis with arthrodesis of the astragaloscaphoid 
and calcaneocuboid joints on the right; and transtarsal 
osteotomy on the left. The X-ray examination (Fig. 4) 
shows a wide defect of the laminal arch of the fifth lumbar 
vertebra and clefts of the upper two laminz of the sacrum. 


Paralyses of different degrees of severity are 
not uncommonly found with spina bifida occulta. 
Hoelen reported one case in which the first symp- 
tom was a bilateral paralysis of the peronei. The 
X-ray examination showed a laminal defect of the 
first sacral vertebra and the spinal fluid had a very 
high albumin content. At operation a mass of fat 
and connective tissue was found to protrude into 
the spinal canal through the gap. Following re- 
moval of this mass, all the nervous symptoms sub- 
sided and within a year the feet had returned to 
normal shape. In the case of Maass, various 
paralytic disturbances were associated with a 
spina bifida occulta of the entire lumbar region. 
At operation a fibrolipoma was found to constrict 
the dural sac. Spiller (51) reported several 
instances of spina bifida occulta with atrophy and 
motor disturbances of the lower extremities. 
Bufalini has observed 4 cases of late paralysis 
of the lower limbs and associated with spinal 


Treatment of these two cases was carried out by Dr. C. L. Lowman 
and his associates. 
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clefts. In 2 of these the paralysis was spastic in 
type. 

In the knee the principal deformity seen with 
spina bifida occulta is a flexion contracture, 
usually congenital. According to Delcroix, spinal 
clefts may be a factor in producing the deformity. 
He states further that in 25 of 29 cases on record 
the anomaly was bilateral and it was always 
progressive or inclined to recur. The importance 
of spina bifida occulta in flexion contracture of 
the knee is illustrated by Ascher, who had occa- 
sion to perform a laminectomy in one case which 
relapsed after correction of the knee. He found 
a large mass of tissue occupying the epidural 
space, underneath a cleft of the fifth lumbar and 
first sacral vertebra. This was resected and, on 
microscopic examination, was found to consist 
mostly of fat and fibrous tissue, with small 
amounts of muscle, bone, and cartilage. There 
was a marked improvement in the condition 
following operation. Matzdorf, in a study of 3 
cases with spinal clefts, described a disturbance 
of gait, which consists of walking with the knees 
partly flexed, and is probably due to contraction 
of the flexor muscles of the knee. Steindler 
observed 4 cases of congenital dislocation of the 
knees, accompanied by spina bifida occulta. 

Congenital dislocation of the hip, combined 
with spina bifida occulta was first mentioned by 
Lucke. Extensive investigation of the associa- 
tion of these two conditions is lacking, and their 
relationship is not clear. Pieri has reported the 
occurrence of dislocation of the hip with spina 
bifida occulta in 18 cases; Beck states that in 30 
cases of dislocated hip spinal clefts were found in 
6, and Spisic noted 7 instances of spina bifida 
occulta in 10 cases of dislocated hip. Further 
observations of this combination were reported 
by Brunner, (12) Sever, and Colby. 

Sensory disturbances as hypesthesia, anzsthe- 
sia, and paresthesias occur very frequently with 
spina bifida occulta and are usually accompanied 
by other symptoms. ‘Thermal hypesthesia has 
been emphasized by Fuchs. ‘The areas most 
affected are the outer border of the foot and the 
toes. Finck states that 84 per cent of cases of 
spina bifida occulta show an anesthesia of the 
plantar surface of the foot. 

The development of trophic ulcers as a result 
of spinal defects has attracted attention largely 
because such ulcers are extremely resistant to 
treatment. They occur mostly on the plantar 
surface of the foot and frequently involve not 
only the skin and subcutaneous tissues, but also 
the bones especially the metatarsals. In several 
instances, severe infections developed which 
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necessitated amputation. In one case examined by 
Sutton, the posterior tibial nerve was the seat of 
extensive changes. The fasciculi were separated 
by collections of fat and in no part was healthy 
nerve tissue detected. The arteries showed a 
marked increase in the size of the muscular layer. 
In another case examined by Brunner (13) the 
nerves presented the appearance of a hyperplastic 
neuritis. It is probably significant that the most 
extensive changes in the peripheral nerves have 
been associated with trophic ulcers, and likewise 
the simultaneous occurrence of changes in the 
blood vessels is perhaps more than a coincidence. 
That the pathological changes in the spine have 
a definite rdle in the causation of these ulcers is 
shown by the improvement which followed re- 
moval of the injurious influences. This is evident 
from the reports of Jones, Elsberg, Katzenstein, 
Kochs, and Brickner. 

Visceral disturbances, especially enuresis noc- 
turna, have been observed very frequently in 
connection with spina bifida occulta. It was 
stated by Peritz that spinal defects are found in 
68 per cent of adults and in 55 per cent of children. 
Fuchs examined 10 cases of enuresis and found 
clefts of the sacrum in 6. Mertz and Smith re- 
cently reported 9 cases of dilatation of the ureter 
accompanied by urinary disturbances, mostly 
enuresis, and conclude that such changes are 
neurotrophic in origin and related to spina bifida 
occulta. In one of their cases, operation revealed 
that the sacrum was open throughout posteriorly, 
and under the membrane covering the hiatus was 
a pad of fat which was most prominent opposite 
the first and second sacral vertebre. Delbet and 
Leri performed operations on 24 patients with 
enuresis. In 20 of these, spinal clefts were de- 
monstrable. The operation revealed in every case 
a fibrous band bridging the gap in the spine and 
compressing the dural sac and nerves of the cauda 
equina. By resection of these fibrous structures 
10 patients, including all cases of purely nocturnal 
enuresis, were cured, and 1o were slightly im- 
proved. F. J. Cramer reported 4 cases of enuresis 
with spina bifida occulta. By operation a cure was 
obtained in 2. Brechot performed a laminectomy 
of the lumbosacral region in 6 cases and obtained 
partial cures in all of them. Among 19 cases of 
enuresis observed by Jacobovici, Urechia, and 
Teposu it was demonstrated that 16 had spinal 
clefts and 3 had other osseous defects. Of this 
group, 15 were subjected to operation, which con- 
sisted of a laminectomy. The operative results 
showed that 9 were cured, 3 were relieved, 1 was 
partly relieved, 1 showed no change, and 1 died. 
Colby related an instance of urinary retention 


and constipation with a cleft of the fifth lumbar 


vertebra and the sacrum. The operation, which 


consisted of resecting a lipomatous mass from the 


dural sac and sacral nerves, resulted in a cure in 
4 weeks. Francois reported 2 cases of stubbor 
constipation and urinary retention, associate:! 
with spina bifida occulta. The changes in th: 
spine consisted of a compression of the dural s: 
by heavy yellowish ligaments. By removal . 
these structures complete cures were obtained. 

The relationship of spina bifida occulta to | 
back pain has been a matter of great interest a: 
in this connection there is evidently a decid 
divergence of opinion among different observe: 
Willis (60) states that whereas spinal clefts ; 
normally found in only 1.2 per cent of specime: 
he has been able to demonstrate such defects | 
10 per cent of 100 consecutive cases of low ba 
pain. On the other hand, Bohart and Cushw: 
and Maier do not believe that spina bifida « 
culta plays any part in the causation of low ba: 
pain. They arrive at this conclusion from t! 
fact that railway employees performing hea, 
labor and subjected to accidents are no mor: 
liable to suffer injury because a cleft is presen 
Margulis mentions the occurrence of a lum) 
ischial syndrome consisting of pain and paralys 
as a component of the clinical picture of spin 
bifida occulta. Westkott and Gudzent belie, 
that certain cases of sciatica are related to clei 
of the lumbosacral region. 

The following case is reported to illustrate ; 
peculiar type of disability of the back, with a co 
existing spina bifida occulta: 

J. W. G., male, aged 33 years, was first seen in May, 1927 
He complained of pain in the lower part of his back. H 
had no injury of any kind and had not performed any hea\ 
work. He stated that he had had a weak back all his lii 
but never had had any pain until 3 weeks ago. At tha 
time it commenced without any apparent cause and ha 


been getting gradually more severe. It was present near! 
all the time, but was most pronounced when he was stan 


ing. At night it was necessary to keep his hips flexed to 


obtain relief. The pain consisted of a dull ache, definitel; 
localized and radiated for a short distance to either sid 
of the midline. Very little was known of his family histor) 
and his past history indicated that he never had had an: 
serious illness. He mentioned, however, that during th 
last few years, he occasionally had had violent headach« 
which were always associated with constipation. 


On examination there was found no noticeable deformity 


of the spine. Motion in the spine was restricted in al 
directions but mostly in extension. Movements of th 
spine caused pain which was located in the lumbosacra 
region. On palpation it was found that the spinous proces 
of the first sacral vertebra was lacking. There was a ver 
definite pressure tenderness at the level of the first sacra 
vertebra in the midline. Mild pressure tenderness was als: 
present in the left sacro-iliac region. In the lower extrem 
ties, there was a moderate valgus deformity of both feet 
Muscle power normal; no sensory disturbances found. 
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lig. 1. Photograph showing deformity of feet in Case 1. 

The X-ray examination revealed a narrow cleft of the 
lamina of the first sacral vertebra. This extended down- 
ward toward the second sacral vertebra and in its lower 
portion was considerably wider than at the upper end. 
The area of the defect was somewhat indistinct and ap- 
parently was undergoing calcification. In addition there 
was a bifid right transverse process of the fifth lumbar 
vertebra and a hypertrophic arthritis of the lumbosacral 
joint. 

Following this examination the patient was not seen for 
about a year. During that time he developed urinary dis- 
turbances consisting principally of attacks of nephrolithia- 
sis. The pain in the lower back was at this time somewhat 
less severe, but in addition he had very frequently ex- 
perienced a snapping sensation in that area. This would 
occur when he performed certain movements, as getting 
up from a stooped position, at times also when he was sit- 
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Fig. 2. Roentgenogram showing spinal defect in lamina 
of first sacral vertebra. Case 1. 


ting down and performed certain movements as twisting 
his body or even raising his arm. The snapping was always 
accompanied by pain which radiated for a short distance 
to either side of the midline. Also it was located in the 
same area where his previous pain had been. The sensation 
according to the patient was very much like that perceived 
“when hitting the crazy bone of the arm.” Also he de- 
veloped a weakness of the back which consisted of inability 
to rise from a stooped position until he had flexed his thighs 
and knees. He stated further that at this time he was 
unable to hold his urine, especially at night. This he at- 
tributed to his urinary condition. 

Examination at this time, showed a greater range of 
mobility of the spine although it was still limited. Tender- 
ness was not present except at the upper end of the sacrum. 
At the site of the cleft as seen in the roentgenogram it was 
possible to palpate a small mass of firm tissue which was 
closely adherent to the sacrum. The consistency was that 
of heavy fibrous tissue or cartilage. Firm pressure on this 
small mass produced a sensation of pain very similar to 
that experienced by the snapping of his back. In addition 
it produced the sensation of a desire to urinate. Beyond 
that, no other findings could be detected by examination. 


The principal points of interest in this case are 
the disability due to low back pain, the urinary 
disturbances, and the X-ray findings. In the pres- 
ence of spinal clefts, it is necessary to bear in 
mind the frequency with which such defects are 
combined with other pathological features, as ab- 
normal masses of fibrous tissue, fat, etc. In the 
case under discussion the most striking character- 
istic is the possibility to reproduce the symptoms 
which constitute the complaint of the patient. 











Fig. 3. Photograph showing deformity of feet and in the 
lumbosacral region a funnel shaped depression (outlined 
with pencil). In the center of the depression is a small 
sinus tract leading toward the spine. Case 2. 


The sensory disturbances noted here are such as 
would be caused by irritation of the posterior 
primary division of the upper sacral nerves, and 
it is very likely that such irritation is produced 
by abnormal fibrous structures extending through 
the cleft. The urinary condition which developed 
into an enuresis may be explained on the basis 
of irritation by such structures of the sacral 
autonomic nerves. Such a process may well be 
considered as an important factor in all cases of 
enuresis, in which the pathological features are 
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Fig. 4. Roentgenogram showing laminal defects of la: 
lumbar and first and second sacral vertebra. Case 2. 


demonstrable in the spine. The probability « 
interference with the function of the autonomi 
nerves was mentioned by F. J. Cramer, wh: 
stated further that the stimulating phenomen: 
may gradually develop into paralytic phenomena 

There remains further the question whethe 
some of the physiological disturbances of the func 
tion of somatic nerves can be explained on thi 
basis of irritation with consequent stimulation 0: 
the one hand, and partial or complete physio 
logical interruption on the other. In the case o 
sensory nerves, an irritation or stimulation woul: 
be manifested as pain or paresthesias, whereas : 
complete interruption would, appear in the forn 
of anesthesia or hypesthesia. That a simila 
phenomenon occurs with motor nerves is quit 


possible and is most strongly suggested by th: 


flexion contracture of the knee. In such a condi 
tion the two possibilities to consider are a paralysi 


of the quadriceps extensor, and an overactivit: 


or spasticity of the flexors of the knee. Th 
flexors of the knee receive their nerve supply fror 
the upper sacral nerves and, therefore, from 
level which is most often the seat of congeniti 
anomalies with their concomitant pathologic: 
changes. The extensors of the knee, on the oth« 
hand, are innervated by nerves arising at the lev: 
of second, third, and fourth lumbar segment 
which are rarely affected by such abnormalitie 














herefore, the topographical arrangement is such 
at the nerves to the flexors are more liable to 
eet interference with function, and under such 
mditions a flexion contracture of the knee 
ould be produced by a functional disturbance 
i the flexors rather than by one of the extensors. 


TREATMENT 

The form of therapy to be used in cases of 
»ina bifida occulta must, of course, depend 
irgely on the gravity of the symptoms. The 
ourse which is frequently pursued is operative 
reatment of the abnormality in the spine. This 
onsists of laminectomy and removal of fibrous 
lands and lipomata, which are in relation to the 
neninges or the nerves of the cauda equina. This 
»rocedure, however, is still in the experimental 
stage, and the indications for it are not yet clear. 
kK. Cramer and Hackenbroch advocate this form 
of treatment in cases in which there is a progres- 
sion of symptoms. Cramer considers the presence 
of tenderness over the cleft as a valuable sign in 
the diagnosis of spina bifida occulta and also in 
deciding on operative interference. Brickner 
advised operation in infants and children with 
signs but no symptoms and in adults with suffi- 
ciently serious and progressive symptoms. Sever 
believes that operation is not indicated in a large 
number of cases, especially when not associated 
with pain, anesthesia, or complete paralysis. 
F. J. Cramer stated that patients with urinary 
disturbances in combination with spinal clefts 
offer a poor prognosis as to life, and without 
operation death may be expected in the third 
decade. While the operative results in some con- 
ditions as enuresis indicate a decided benefit to 
the patient, in other disturbances they are not so 
satisfactory. It would be difficult to formulate 
definite indications and it is obvious that surgical 
procedures must be considered from the stand- 
point of the symptoms in each individual case. 

SUMMARY 

Spina bifida occulta is a congenital defect 
found most commonly in the lumbosacral region, 
and frequently associated with other abnormal- 
ities which are responsible for the appearance of 
symptoms. The abnormalities consist usually of 
masses of fibrous tissue, fat, and muscle tissue, 
which are located in or near the bony defect, and 
by extension interfere with the function of the 
nervous structures underneath the cleft. De- 
velopmentally, the most probable process of mal- 
formation is one which affects primarily the bony 
structures, the alteration in the soft tissues being 
brought about by a transposition of tissue in the 
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sense of von Recklinghausen. Such a mechanism 
of formation is most nearly in consonance with 
the pathological changes seen at autopsy and at 
operation, and must be differentiated from the 
process of primary malformation in the cord it- 
self. Clinical observations indicate that a large 
number of syndromes can be definitely traced to 
such anomalies of the spine. The importance of 
spinal clefts is illustrated by the investigations of 
Lampar who found among 40 cases of spina bifida 
occulta only one who did not present neurological 
symptoms (Ascher). Operative treatment by 
laminectomy and removal of injurious influences 
has yielded a relatively high percentage of 
beneficial results. 
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F amputation becomes necessary in cases of 
thrombo-angiitis obliterans, it is often difficult 
to decide on the proper site for operation. Such 

. decision is of great importance, particularly 
since, in young persons, conservation of as 
much of the extremity as possible is highly de- 
sirable. We present here the results of a study of 
102 amputations in cases of thrombo-angiitis 
obliterans which was made to determine, if pos- 
sible, any valid criteria by which the operative 
site might be chosen. 

Our study was confined to procedures on the 
lower extremities, not including amputation of 
the toes or portions of the foot because these pro- 
cedures can usually be employed only in cases in 
which there has been sudden thrombosis of the 
vessels of the toes with either or both of the main 
vessels of the foot pulsating normally or, (4) in 
selected cases, in which the blood supply has been 
enhanced by previous lumbar sympathetic gan- 
glionectomy (Fig. 1). Our interest in the in- 
dividual case lies chiefly in whether the extremity 
can be successfully amputated below the knee or 
above it. 

Sixty-four of the 102 operations were performed 
at The Mayo Clinic, and:38 were performed else- 
where (Table I). This series includes the group 
previously reported by Allen and Meyerding. 

Of the 45 cases in which amputation was per- 
formed below the knee at The Mayo Clinic, heal- 
ing occurred by primary intention in 28. Healing 
was delayed in 8 cases and absent in g. In the 
latter, higher amputation was necessary. In 25 
cases amputation below the knee was performed 
elsewhere than at the clinic. In 18 primary heal- 
ing apparently occurred, according to the patient’s 
statement. Healing was delayed in 6 cases and 
in 1 case higher amputation was necessary later. 
In the 70 cases healing by primary intention 
occurred in 46 (66 per cent). Healing was de- 
layed in 14 cases (20 per cent). Thus 86 per cent 
of the amputations below the knee were ultimate- 
ly successful. In ro cases (14 per cent) higher 
amputation was necessary. 

In 19 cases amputation was performed above 
the knee at The Mayo Clinic. In 17 cases the 


wound healed readily and in 2 cases healing was 
delayed. Amputation above the knee was per- 
formed elsewhere in 13 cases. In 10 cases primary 
healing apparently occurred; in 1 case healing was 
delayed, and in 2 cases higher amputation was 
necessary. Of the total of 32 cases, healing by 
primary intention occurred in 27 (84 per cent). 
Healing was delayed in 3 cases (g per cent). In 
2 cases (6 per cent) higher amputation was neces- 
sary. 

In the entire series amputation was performed 
below the knee in 59 per cent and above the knee 
in 41 per cent. The cases of amputation below 
the knee included those with primary healing and 
those with delayed healing. The cases of amputa- 
tion above the knee included those in which the 
amputation was performed directly above the 
knee because it was the site of choice, and cases 
in which healing below the knee was not satis- 
factory. 

The successful amputations below the knee 
were compared with those that were not success- 
ful and with those in which amputation was 
directly above the knee (Tables II, III, and IV). 

A history of previous superficial phlebitis ap- 
parently has no bearing on the prognosis of 


TABLE I.—RESULTS OF AMPUTATION 
Cases 
= 
Mayo, Else- | -p Per 
d Total cent 
Clinic | where 
Below the knee 
Successful, not requiring higher am | 
putation 28 im | a6 66 
Delayed healing, not requiring higher 
amputation 8 | 6 14 
Unhealed, requiring higher amputa | 
tion 9 | I 10 14 
Total 15 25 7° 10 
Above the knee 
Healed, not requiring higher amputa 
tion 17 I 27 64.4 
Delayed healing, not requiring higher 
amputation 2 I 3 9.4 
Unhealed, requiring higher amputa 
tion 2 2 6.2 
Total 19 13 32 100.0 
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TABLE 


II.——-AMPUTATIONS 


Race 


Successful 


German 
Irish 


"| Greek 


Finnish 


| Hungarian 


| Finnish 


German 
Scotch 

Scotch 

Jewish 

Jewish 
American 
Jewish 

Scotch 
German-Polish 
Jewish 

Gentile 
Austrian 
Canadian 
American 
American 
German-Polish 
Dutch 
American 
Scotch 
Scotch 
Dutch 
Jewish 


American 
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Condition of 


Use vessels* 
of 
tobac 
~o, Fem Pop 
| grade | oral | liteal 


Mayo Clinic cases) 


3 
3 4 I 
3 } ° 
3 4 ° 
4 } } 
3 3 ° 
3 4 ° 
2 ° 
2 open open 
2 4 ° 
4 open ° 
2 2 
2 4 ° 
3 4 ° 
} open open 
3 4 
2 4 2 
3 
} 2 
4 3 ° 
3 4 ° 
° 
3 } ° 
3 4 3 
: } 4 
2 2 ° 


Successful (elsewhere) 


Jewish 
German-Scotch 
Gentile 
American 
Irish 
Russian-Jewish 
Irish 
American 
American 
American 
Austrian 
English 
American 
American 
American 
German 


Scotch-English 


* Pulsation graded from 
represents absent pulsation 
t Intermittent pulsation 


3 open | open 

3 

2 open ° 

3 open ° 

3 4 3 

2 ° 

3 3 

} ° 

3 open open 

2 o-1f 
to 0; 


Poste- 
rior 
tibial 


open 


° 
open 


° 


BELOW THE KNEE 


Typhoid 
vaccine, 
times 
adminis- 
tered 


Be- 
fore 


wins isa 


| 


Af- 


ter 


} represents normal pulsation, o 


TABLE 


III.—AMPUTATIONS BELOW 


THE KNEE 


Condition of Typhoid 





vessels* vaccine, 
Use of times 
: Age, Dace tobac- adminis 
Case} ,, ace ; tered 
yrs co, , > Poste 
vrade | Fem- | Pop “een 
grade ; rior 
oral | liteal ‘bial 3¢ After 
tibial | fore | “ 
Delayed healing (Mayo Clinic cases) 
47 | 27 2 1 3 o-2t t I 
48 | 52 | English 2 I ° I 3 
19 11 | Gentile 2 
50 | 31 | Irish 3 ° ° ° 10 I 
51 30 | German 3 1 4 ° } 
52 | 36 | American 2 ° 
53 | 51 | American 3 
54 | 38 | Jewish 2 } 1 I 2 9 


Delayed healing (elsewhere) 


Canadian 
English 

57 | 37 | German-Scotch 
58 | 39 | Dutch-French 
59 | 35 | English-American 


60 | 41 | German-lIrish 


I 
3 } ° | 
3 | 
1 ; ° ° 
> > ° o-1t | given given 
4 I ° ° 


Unhealed, higher amputation necessary (Mayo Clinic cases) 





61 | 38 | Jewish | 3 I ° I 7 2 
62 ~ German | 3 2 2 I 4 
63. 35 Irish-American 3 3 2 ° 3 
64 | 35 | Gentile ie 3 o-1t ° 1 | 
65 re Gentile 4 a ° ° | 
66 48 ‘Scotch-Irish ° om 7 
“67 | 43 | American 2 

68 is | Jewish } 

69 54 | American 4 i ° 

Unhealed, higher amputation necessary (elsewhere) 

70 | 33 | Gentile 2 open | open I 


* Pulsation graded from 4 to 0; 4 represents normal pulsation, o repre 


sents absent pulsation. — 
t Intermittent pulsation. 


amputation. In cases in which there was oedema 
and in which postural drainage had been carrie« 
out before amputation, the wound healed as wel 
as when cedema had not been present. The exten 
of gangrene is not significant except when it in 


volves the leg and knee also. 


Rest pain, th: 
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BLE IV.—AMPUTATIONS ABOVE 


o4 


85 


SO 


87 


88 | 


89 | 


i 


Age, 
yrs. | 


Race 


Successful (Mayo Clinic cases) 


42 |English-American| 


9 French 

29 | American 
| 

36 | Jewish 


5 | German 


n 


o | Gentile 


46 | Gentile 

34 | Austrian 

34 | Polish 

Te} | Scotch-English 
‘8 | Jewish 

33 | Russian 

39 | Finnish 

43 | Austrian 

34 | Jewish 


62 | American 


52 ' American 


Successful (elsewhere) 


43 | Jewish 


27 | German 


90 | 40 | Jewish 


gl 


34 | Dutch-English 


35 | Jewish 


Delayed healing (Mayo Clinic cases) 


i 








Delayed healing (elsewhere) 


Unhealed, higher amputation necessary (elsewhere) 


Qg2 

93 | 28 | Gentile 

04 | 35 | Jewish 

95 | 38 | American 

96 | 56 | American 

97 | 50 | Scotch-Irish 

98 | 27 | Canadian 
eae 2 ees 
| ee 

99 | 31 | Irish 

too | 26 | American 

tor | 53 | Gentile 

102 | 33 | Jewish 

* P 





ulsation graded from 4 to 0; 4 represents normal pulsation, o repre 
ents absent pulsation. 





Fig. 1. A case of thrombo-angiitis obliterans. After 
conservative measures were unsuccessful in healing the 
gangrenous areas, resection of the lumbar sympathetic 
ganglia and trunks was performed. However, it was finally 
necessary to disarticulate the second and third toes at 
the metatarsophalangeal joints. Through the increased 
blood supply provided by the previous operation the 
stumps healed. 


varying degrees of exercise pain, and the duration 
of the disease have no prognostic value in regard 
toamputation. It is possible that in a larger series 
of cases these phases of the subject would have 
greater significance. 

The age of the patient has little influence on the 
success of amputation at different levels except in 
older subjects (Table V). The ages ranged from 
21 to 62 years. Sixty-six per cent of the amputa- 
tions were performed on patients between the 
ages of 30 and 44 years. Amputation was per- 
formed successfully below the knee on one patient 
aged 59 years. In general, if the patient is past 
middle age, amputation is more safely performed 
above the knee. 

The predilection of the disease for Hebrews 
has been widely discussed. On this account race 
was considered. Eighteen of the 102 amputations 
(17.6 per cent) were performed on Hebrew 










Fig. 2. A stump in the second week following amputa- 
tion. 


patients. Slightly less than 4o per cent of the 
total number of cases of thrombo-angiitis ob- 
literans thus far observed at The Mayo Clinic 
have occurred among Hebrews. The remaining 
84 amputations (82.4 per cent) were distributed 
among patients of many nationalities. There was 
no variation in the healing among the nationalities 
(Table VI). 

The significance of tobacco has been much 
stressed by certain writers. Ninety-four per cent 
of the patients in our series were known to use 
tobacco in varying amounts. Nothing of signifi- 
cance was revealed by a consideration of the 
amount used by the different groups. 

The patency of the vessels may be of signifi- 
cance. There is a suggestive relationship between 
the extent of patency of the femoral artery and 


TABLE V.—AGE INCIDENCE AT AMPUTATION 
(BOTH GROUPS) 














Below knee Above knee 
Ampu-| . De- 7 . De- |p 
Age, years ta- Suc- ear Unsuc-| Suc- tee Unsuc- 
tions | Cess- or cess- | cess- ae) cess- 
ful ncae- | ful* ful neat; | ful* 
ing ing 
20 to 2 3 2 I 
25 to 29 11 5 I 3 2 
30 to 34 20 9 2 I 6 I I 
35 to 39 27 12 6 4 5 
40 to 44 20 II 2 2 5 
45 to 490 38 3 I I 3 
50 to 54 9 3 2 I 2 I 
55 to 59 3 I 2 
60 to 64 I I 


* Higher amputation necessary. 
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Fig. 3. Stumps in a case of bilateral amputation. 


the results of healing. In the group of cases i 
which operations below the knee were not success 
ful (Table III), all of the recorded femoral pulsa 
tions indicated some impairment and in two 
thirds of the cases the impairment was marked 
This fact may be of significance and should bi 
studied in a larger series. The popliteal arter\ 
often is palpated with difficulty. Too muc! 
emphasis should not be placed on its relationshi| 
to healing. This is demonstrated by the fact that 
its pulsation could not be felt in 37 per cent of th: 
cases in which amputation was successful below 
the knee. It was palpable in some of the cases i! 


which healing below the knee was not successful. 
The patency of the lower arteries is probably of no 


significance. We believe that in determining a 


site for amputation, the femoral artery should be 


TABLE VI.—RESULTS ACCORDING TO RACE 















































Hebrews Gentiles 

Cases Per | Cases | Per 

cent | | cent 

Total amputations 18 17.6 | 84 82.4 
Successful below knee 7 38.9 | 30 | 46.4 
Delayed healing below knee I 5.55 13 15.5 
Unsuccessful below knee 2 gn.t 8 | 9.5 

(Higher amputation neces- 
sary) 

Successful above knee 7 38.9 20 23.8 
Delayed healing above knee ° ° | 3 | 3.6 
Unhealed above knee (higher I 5.55 | 2 ee 


amputation necessary) | 
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B 'RKE AND MEYERDING: AMPUTATION IN THROMBO-ANGIITIS OBLITERANS 

























































































T. BLE VII.—AMPUTATION IN CASES OBSERVED 
AT THE MAYO CLINIC 
| Amputation | ——— 
Amputation | elsewhere Clinic and 
— Coans: | * Mayo Clinic | subseque ntly pr ee Hor 
|observed | — | ee) eS 
| Percent Percent| Per cent 
| 7 | Ce yl | of total | hence of total of total a 
1°99 | 1 | | | E 
sm | . | | a 
1915 ig . | a 5 
yal a a a 
1yI7 10 | 7 2 rs | iin 20.0 = 
1918 | 10 | on | peer 
1019 | 14 a. i ‘aa ae 3 21.4 7 35.6 
1920 | “~ | i 22.2 I Il. 33.3 
whim |i« | wal « | ee) je 
mae [as] [ss] oe 
1923 | 25 rt i) ave 5 20.0 24.0 
1924 | .  ?~ | 32 ag 7 25.0 7 57.0 
eats tae ee es 
"1926 | St 4 | 7.8 4 | 78 15.6 
oa [as [a | |e | a 
1928 | 64 | 12 | 18.7 6 9.3 28.0 
29 | 8 | 6 | 6.8 | 10 | 21.3 8.1 
Total | aa | “68 | 16.0 | 53 | 12.5 | 28.5 





* The total number of amputations at The Mayo Clinic and elsewhere 
subsequent to treatment at the clinic from 1909 to 1929 inclusive was 121. 
In 12 cases data were insufficient and in 7 death followed operation at 
the clinic or elsewhere. These 19 cases were omitted from the series con- 
sidered in this paper, leaving a total of 102 cases. 


given greater consideration than the popliteal 
artery. 

Treatment by means of typhoid vaccine (3, 5, 

, 8) and radiant heat was employed in many 
cases to improve the blood supply before and 
after operation. We believe that these are useful 
measures and that through them the success of 
amputation can be augmented. The vaccine 
might be given intravenously four or five times 
preceding amputation and could safely be given 
again 2 or 3 days after the operation. 

Besides the age of the patient and the extent 
of the patency of the arteries of the extremities, 
the general condition should be considered in 
choosing a site for amputation. The condition of 
the tissues at the proposed site of amputation is 
important also. If the muscles are greatly atro- 
phied, healing may not be satisfactory below the 
knee. Palpation frequently reveals a distinct 
change of temperature in the skin. This may be 
of aid in determining the site of amputation. 
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Stumps in a case of bilateral amputation. The 
rounded ends of the tibiz and the shortened fibule are 
shown. 


Fig. 4. 


The salt solution test of Aldrich and McClure 
(2, 9) which has been employed by Cohen and by 
Stern and Cohen to determine the circulatory 
deficiencies in the extremities did not, in our 
experience, give further information than is 
obtained by simple clinical study. Histamine re- 
actions on the skin, as carried out by Starr, to 
determine the status of the superficial circulation 
have been used in a small number of cases. As 
yet sufficient study of this type has not been 
made in cases of thrombo-angiitis obliterans. 

Increasing conservatism in the treatment of 
thrombo-angiitis obliterans at The Mayo Clinic 
may be noted in Table VII. Of the 424 cases ob- 
served from 1909 to 1929 inclusive, amputations 
had been performed at the clinic in 68 (16 per 
cent), and elsewhere subsequent to treatment at 
the clinic in 53 (12 per cent), a total of 28 per cent. 
These results do not agree with the less optimistic 
outlook of some authors on this subject, one of 
whom is of the opinion that most cases progress 
until amputation is necessary (10). Amputation 
in cases of thrombo-angiitis obliterans in The 
Mayo Clinic is becoming less common from year 
to year. The amputations performed during the 
5 year period from 1925 to 1929 were 8 per cent 
less than during the 5 year period from 1920 to 
1925. This is no doubt due to earlier diagnosis of 
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the disease, and to a better application of thera- 
peutic measures. The efficacy of fever therapy 
by means of typhoid vaccine has been well 
demonstrated (3, 5, 6, 8). Furthermore, in 
selected cases sympathetic ganglionectomy is 
followed by gratifying results (1). Illustrations 
of stumps are shown in Figures 2 and 3. A roent- 
genogram of stumps is shown in Figure 4. 


SUMMARY 


One hundred two cases of amputation in 
thrombo-angiitis obliterans were studied without 
establishing any criteria for determining a site for 
amputation. However, the extent of patency of 
the femoral artery may be of significance. The 
age and general condition of the patient, and the 
condition of the tissues at the proposed operative 
site are probably of significance. 
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NECROTIC (G@DEMA OF 
ANDREW STEWART LOBINGIER, M 


STUDY of the arterial blood supply to the 
gall bladder discloses variations in the dis- 
tribution of the cystic artery which may 

account for many vagaries in the pathology of 
tlhe cystic duct and gall bladder. Branches from 
the hepatic artery pass to the cystic duct before 
the cystic artery supplying the gall bladder di- 
vides into two or three main stems and splits up 
into its terminal distribution. The venous dis- 
tribution is less subject to eccentric placement 
and empties its main stems directly into the right 
stem of the hepatic vein. The vascular arrange- 
ment may be greatly modified by variations, to 
which the cystic duct is also subject in its relation 
to the choledochus and the lower portion of the 
common hepatic duct. These anatomic eccen- 
tricities have long been noted and described. 

Of even greater significance in cedema from 
infection is the rich lymphatic arrangement. 
Sudler’s illuminating investigation of the lym- 
phatic distribution to the liver, gall bladder, and 
pancreas furnished the key to the epochal re- 
searches of Graham and Peterman which followed 
later. Extended reports on these laboratory 
studies on the lower animals and at the operat- 
ing table on the human subject suffering from 
cholecystitis auu hepatitis have been widely 
published. They are now generally accepted by 
surgeons whose clinical experience in gall bladder 
disease justifies an authoritative opinion. 

Any severe infection of the liver, gall bladder, 
or pancreas of hematogenous or lymphogenous 
origin is always followed by an cedema. The 
intensity of this cedema, by which is meant the 
degree of destructive change in the cells of the 
tissues involved, will designate its nomenclature. 

In our early studies of septic gall bladders little 
effort was made to differentiate these classifica- 
tions based on any rational analysis of the path- 
ogenesis which might be back of terminal con- 
ditions found at operation or autopsy. 

They were classed as acute cholecystitis, cho- 
langeitis, empyema, cholelithiasis, gangrene, and 
hydrops, as the major divisions in this pathology. 

When it became known that obstruction of the 
cystic duct resulted in infection of the mucosa 
and bile content in the gall bladder, and that as 
long as this duct was patent infection could not 
be produced experimentally, we were afforded a 
basis on which a truer scientific classification 
could be worked out. 
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We were meeting from time to time examples 
of infection in which an intense cedema with 
mottled discoloration and great enlargement of 
the gall bladder showed positive blocking of the 
blood and lymph vessels. Sometimes these gall 
bladders would be empty or contain gas only and 
the serous surface would be streaked, instead of 
mottled, with areas which appeared to have only 
a partially arrested circulation. In all of these 
cases the gall bladder would be found covered 
in with more or less extensive omental adhesions, 
in which the omentum shared in the oedema, with 
enlarged blood vessels. In several cases, some- 
what more advanced in oedematous change, pools 
of dark, purulent fluid would be found within 
the omental folds about the gall bladder. When 
the gall bladder was opened invariably we would 
find a single stone, or a cluster of impacted stones, 
firmly fixed in the cystic duct. 

Rarely if ever was there found more than from 
a few drops to a drachm of purulent fluid within 
the gall bladder. Sometimes this was mixed with 
bile pigment; in 3 cases there was gas only; one 
of these had an emphysematous wall and two of 
them were accompanied with marked cedema of 
the pancreas and beginning fat necrosis. It was 
obvious that such destructive pathology could 
be accounted for only by grave interference with 
the circulation, coupled with an intensely active 
infection. The firmly impacted stone in the cyst- 
ic duct could not wholly account for this degree 
of pathology for, as will be later noted, this is, 
or has been, always present in hydrops, in which 
there persist no infective phenomena. 

We must likewise exclude that type of septic 
cholecystitis which involves inflammation of the 
mucosa with collection and retention of pus, 
while the cystic duct remains transitorily ob- 
structed. In this condition the muscular and 
serous layers of the gall bladder are free from 
cedema or serious pathological change. 

We felt we were dealing with an intense par- 
enchymatous change in the entire wall of the 
gall bladder, due to an infection of high potency, 
plus a positive intraductal pressure; and that 
this destructive process, though it might vary 
in degree and extent, if not arrested by operation 
was destined to progress to complete destruction 
of the organ. 

Because it is not a terminal pathological con- 
dition; because it is usually diagnosed in the 
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Fig. 1. 


state of intense oedema with islands of prenecrotic 
change, in a contribution published in 1919 and 
again in more specific detail in 1924 in the Cali- 
fornia State Journal of Medicine, we gave it the 
name of necrotic oedema. 

The bacterial flora as shown by Rosenow and 
Wilkie and confirmed by Nickel and Judd, are 
pathogenic in the acute infections, and consist 
chiefly of staphylococci, bacillus coli, and the 
streptococcus viridans or some form of the green- 
producing streptococci and also certain gram- 
negative bacilli. These infections arise from 
remote foci as the appendix, apical abscesses of 
the teeth, follicular tonsillitis, prostatitis, sinu- 
sitis, salpingitis, endocervocitis, and as was years 
ago shown by Cushing, from typhoid infection of 
Peyer’s glands. 

The symptoms are pain and tenderness, with 
rigid rectus and a palpable mass in the region of 
the gall bladder. There is rarely cholemia. The 
blood examination shows a leucocyte count of 
20,000 to 30,000 with a _ polymorphonuclear 
count above 85. The temperature may be from 
100 degrees F. to 102 degrees F; the pulse 80 to 
100. If seen early the patient does not show 
evidences of a serious infection. We have seen a 
number of cases in which the high leucocyte count 
seemed quite out of proportion to the tempera- 
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ture and pulse, the former being 30,000 or over 
and the temperature 99.5 degrees F. to 100 «: 
grees F., with a pulse of 80 to go. It is to |e 
differentiated from acute cholecystitis which ma: 
not require operative interference, by a low 
leucocyte and polymorphonuclear count and aj 
sence of a dense mass in the region of the g: 
bladder in acute cholecystitis. There is usual 
a protracted history of gall bladder colic wit 
attendant disability and confinement to be 
Associated with this paroxysmal pain there m: 
be rigor and vomiting. 

The diagnosis does not wait on laboratory fin 
ings beyond blood and urine analyses. The cli 
ical picture is clear and sharp and to anyone w! » 
has once observed a case, is typical of the acu 
abdomen. It is to be noted that in all cases th 
liver and very frequently the pancreas, shares i 
the oedema, the liver especially in a zone sever: | 
centimeters peripheral to the attachment of tle 
gall bladder showing a granular, turgid surfa 
and markedly thickened border. 

The treatment is early cholecystectomy wi ) 
drainage. 

The author’s first case of necrotic aedema of 1 
gall bladder was in a patient seen through 1 
courtesy of another physician in March, 10¢ 
There were such outstanding pathological fe 
tures in the case—features which now 24 yea 
later are so typically classical for necrotic cede! 
—that even at that day were believed to 
worthy of record. The case was reported in t 
Annals of Surgery July, 1908, and is now believ« | 
of such historic and pathologic interest as ‘0 
justify its recital here: 

Case. F. J., Teuton, age 55, married, was first sevn 
February 26, 1906, by my assistant, Dr. Paul Adams, who 
called me to examine the patient. 

The family history was negative. Until recently he had 
been a resident of Brooklyn, New York. Up to 5 yeurs 
ago he had been a hard drinker, chiefly of whiskey. ()n 
October 15, November 15, and November 29, 1905, he hai 
suffered severe attacks of pain in the region of the gill 
bladder. These attacks which were supposed to be ga 
stone colic, developed and disappeared very suddenly ai ( 
left the patient prostrated. Jaundice more or less p 
sistent had been present for more than 3 years. Early n 
the history of the patient he was said to have sugar n 
the urine and an excess of urea. 

When first called, Dr. Adams found the patient sufi 
ing severe pain in the region of the gall bladder. Th: -e 
pains radiated downward as well as upward toward t 
right scapula. The liver was somewhat enlarged exte! 
ing an inch below the costal border. There was mark ‘| 
tenderness on light pressure over the gall bladder. J ¢ 
heart showed a moderate systolic murmur. There wa: a 
well developed jaundice, and bile and a trace of albur n 
were found in the urine. At this time the temperature \ is 
normal and the pulse go, but the patient felt sure the p: 1 
he was suffering was more severe than in any previ |s 
attack. 
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I «as called in by Dr. Adams on March 1. The patient 
was : large plethoric subject with jaundiced skin and con 
jun iva. His temperature was then 102.4 degrees F. and 
the ulse 118, and he had had several rigors. He com- 
plai ‘d of a severe pain in the right hypochondrium, 
whi 1 extended through to the back. The right rectus 
was rigid and there was a dense mass in the region of 
the sall bladder, which was only slightly tender on firm 
pre--ure. The diagnosis was suppurative cholecystitis with 
loca ized peritonitis, and immediate operation was advised. 
[hi operation was at the California Hospital on March 2. 

‘1 ie gall bladder which was several times the normal 
size Was gangrenous and distended with gas. It was 
coy red in and walled off from the peritoneal cavity by 
the zastrohepatic and a portion of the great omentum. 
Surrounding the base of the gall bladder was a pool of 
dar, slate colored, purulent fluid. The omentum was 
deeply injected and stained by this dark fluid. The fluid 
was sponged away and the gall bladder opened. It con 
tained gas only; the walls were moist and were distinctly 
emphysematous, crackling under pressure between the 
thumb and finger. The mucosa easily separated from the 
wall and both were gangrenous. 

In the upper portion of the cystic duct was an irregular 
stone about the size of a small hazelnut, imbedded in sand 
and gravel like millet seeds. No other cancretions were 
found. The common and hepatic ducts were probed and 
found clear. The gall bladder was freed of further adhe 
sions and removed, a drain being placed in the remaining 
portion of the cystic duct. A pocket above and one below 
the former position of the gall bladder were drained with 
cigarette drains. The convalescence was not marked by 
any unusual incident and the patient left the hospital 
March 16. A slight mucous discharge continued for several 
weeks from the drainage fistula. 

The feature of especial interest in this case is the emphys 
ematous condition of the gall bladder wall and the disten- 
tion with gas of the bladder itself. Of the bacterial flora 
present little can be said, as the material taken for smear 
and culture was accidentally destroyed. One might assume 
the presence of coli, probably the commonest form of gas 
producing bacillus incident to the gall bladder. 


In this report of a patient operated on almost 
a quarter of a century ago for what was then 
diagnosed as gangrene of the gall bladder, we 
were conforming to the classification current in 
the surgical literature of the time. Up to the 
time of this report and until some years later, 
we had not seen a case of true gangrene of the 
gall bladder and had accepted the nomenclature 
of the authorities of that day. We have the 
conviction that much of the nomenclature of the 
pathology of the liver, gall bladder, and pancreas 
needs revision. Classifications more in conso- 
nance with the newer interpretation of this 
pathology would be of very real value to the 
clinical surgeon. 

It is an accepted principle in pathology that 
all reticulo-endothelial structures take on oedema 
in the presence of infection, or other chemical 
irritation which may give rise to cloudy swelling. 
This cedema in the early stage may not be de- 
structive. If the cause is removed and the 
patency of the blood and lymph vessels re- 
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established, the oedema will subside and func- 
tion be restored. In the case of the gall bladder, 
a branch of the cystic artery may still be patent 
and the portion of the gall bladder fed by it 
remain fairly well nourished, while in other por- 
tions the blood supply may be blocked by pres- 
sure from within the cystic duct and by the 
cedema which accompanies it. The oedema may 
be even subacute as well as partial, embracing 
a portion only of the viscus. 

In true gangrene of the gall bladder the entire 
blood supply is definitely cut off and there is a 
corresponding block of the lymph system. The 
state of oedema has passed to one of absolute 
necrosis, and the viscus takes on a limp, moist, 
slate-colored aspect attenuated in texture and 
wholly devoid of life. The author has seen but 
one case of true gangrene of the gall bladder and 
it is a pathological picture never to be forgotten. 

As long as the afferent and efferent circulatory 
streams are functioning, gangrene cannot occur. 
In most of these cases of necrotic cedema which 
we see there are areas in the gall bladder wall 
more or less normal in appearance which are still 
being fed by blood vessels and drained by lymph 
vessels. In all of these cases there are extensive 
adhesions between the serous coat and highly 
vascular folds of omentum, which have formed 
an anastomosis and serve to keep alive the gall 
bladder wall. It has been clearly demonstrated 
that feeder capillary shoots are also projected 
from the liver, when the hepatic cedema is not 
intense, which in like manner contribute to the 
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vitality of the threatened gall bladder wall. Only 
in those fulminating, highly infected types of 
cedema do these auxiliary factors in conserving 
the life of the gall bladder fail. The case reported 
in this paper is one of these and only immediate 
operation can arrest the progress of such a de- 
structive change from its lethal termination in 
true gangrene. 

Although it is too hazardous to predicate a 
justification for delay in operating upon these 
patients, it is certain that some of them do re- 
cover without operation, as contracted gall blad- 
ders abundantly testify. No gall bladder ever 
can contract down to half or third its normal 
size, as we frequently see, without a definite sub- 
stantive inflammatory change having taken place 
antecedent to this contraction. A carefully taken 
anamnesis will invariably disclose the history of 
one or many acute attacks of cholecystitis with a 
typical syndrome of cholelithiasis infectiva. 
These are cases not of so called empyema—pus 
in the gall bladder with an infected mucosa— 
they are cases of infection of all the layers of 
the gall bladder wall, but in which there is suffi- 
cient blood supply remaining to save the viscus 
from entirely perishing. The stone which ob- 
structs the cystic duct, and by its transitory 
pressure blocks the blood and lymph stream, is 
not so firmly impacted, but in time it will work 
its way back into the antrum of the gall bladder 
and the pressure obstruction of the vessels is 
then relieved. Through the repetition of these 
attacks, the oft repeated inflammatory seizures 
cause the wall in time to contract down on the 
imprisoned stones to a size less than one-half 
the normal. 

A very different clinical picture obtains in 
septic cholecystitis with pus in the gall bladder. 
This may be, and frequently is, a transitory phase 
of partial obstruction of the cystic duct with the 
usual sequence—which, Peterman’s experiments 
proved with such conclusive data—the infection 
of the fluid contents of the gall bladder and the 
mucosa. The submucous reticular area, the 
muscular coat, and the serosa do not share in 
this infection, and it may and very frequently 
does have but a casual prognostic significance. 
For when the obstruction is relieved the pus 
drains away and the mucosa is largely restored 
to its normal function. At no time in this 
empyema was the vascularity of the gall bladder 
obstructed. At no time were the other coats of 
the wall found to be cedematous from blocking 
of the lymphatics. At no time was necrotic 
oedema or its terminal expression, true gangrene, 
threatened. 


It is true that over a prolonged period of suc- 
cessive attacks of septic cholecystitis the reticul:r 
cells in time may become greatly thickened ay 
these dense gall bladders become foci which m 
perpetuate a chronic hepatitis which will resu!t 
in grave cirrhosis. Since Babcock’s observatic: s 
were published years ago we have known wht 
a serious change in the myocardium and tax | 1 
the heart may attend these cases of hepatitis fro 
recurrent septic cholecystitis. These are all cas. s 
demanding early extirpation of the gall bladd 
preferably after subsidence of the syndron 
The destiny of most cases of this type of ¢g 
bladder, if not removed early, is hydrops. 

No greater proof can be offered of the corr: 
ness of the argument in this differential patholo 
than the integrity, even though modified, of 1 
mucosa in hydrops. The mucosa of the cys! 
gall bladder goes on secreting mucus as long 
the distended wall will retain it. All of th 
cases give a prolonged history of successive : 
tacks of septic cholecystitis. All of them have 
thickened fibrous wall as a result of years 
recurring inflammatory reactions from repeat: 
infections and increase of connective tissue. Fi 
ally the cystic duct becomes permanently clos 
from stricture, the gall bladder fills with muci 
and is henceforth in this terminal state, practi: 
ally immune to future infection or inflammato: 
change. 

Why does this pathological process of succe 
sive infections never terminate in necrotic oeden 
or in gangrene? During the prolonged process « 
the rise and fall of successive infections, as ol 
struction in the cystic duct came and went, tl! 
deposition of connective tissue was confine 
largely to the submucous reticulum, leaving the 
blood and lymph vessels substantially free fron 
obstruction. 

These infections are at no time associated wit 
the phenomena of a fixed cedema; they are 
local mucous and submucous invasion and ¢g 
through none of the changes which characteriz 
a general mural oedema. 

Until it was demonstrated by a long series « 
experiments on laboratory animals and by ol 
servation at the operating table of the livin 
pathology in the human subject, the phenomen 
in the mural and parenchymatous infections r 
sulting in the varying degrees of oedema ha 
remained uninterpreted. 


SUMMARY 


All acute and subacute infections in the liv: 
gall bladder, and pancreas are associated wi 
cedema. 
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nfection of the gall bladder is a transitory 
in asion confined to the mucosa and submucosa 
a: long as the blood and lymph supply are not 
| initely blocked. 

Necrotic oedema is a definite pathological con- 
d ion in the gall bladder and cystic duct due to 
a nore or less complete blocking of the blood and 
|, nph stream from infection, and from obstruc- 
ton of the cystic duct. It is characterized by a 
p culiar symptomatology and blood picture and 
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by destructive changes in the tissues resulting 
from a fixed cedema. 

Septic cholecystitis, either acute or subacute, 
is not to be confused with this, either in symp- 
tomatology, or pathology, immediate or remote; 
and it has a terminal destiny in no way resembling 
necrotic oedema. 

All persistent destructive infections of the gall 
bladder, not associated with pancreatitis, call for 
early cholecystectomy with drainage. 


CORRESPONDENCE 


AN HISTOLOGICAL STUDY OF THE PERI- 
VAGINAL FASCIA IN A NULLIPARA 


To the Editor: With Dr. Bissell I was much inter- 
ested in the paper on perivaginal fascia in nullipara 
by Dr. Byron H. Goff, in your issue of January, 
1931; and interested especially because I have long 
taught that there is no true “‘fascia’’ between the 
bladder and vagina as commonly believed. Dr. 
Goff states ‘‘a careful search through the literature 
has failed to reveal any previous attempt of a similar 
nature (that is, sectioning) with the exception of a 
study by Spaulding” (1926). In the first edition 
(1910) of my Principles of Gynecology and in all 
subsequent editions, photomicrographs are shown 
of sections through the anterior vaginal wall and 
bladder, and the posterior vaginal wall and rectum, 
and the various structures are indicated. No fascia 
is mentioned, only ‘‘vaginal muscle.”” I imagine I 
was the first to assert this fact, and my knowledge 
was obtained not only by these ‘‘complete’’ sections 
from a nulliparous woman, but also from material 
removed at operation. If this should catch his eye, 
Dr. Gray Ward will remember, I am sure, that 
about ten years ago when I was performing a col- 
porrhaphy and he was present, I insisted that the 
tissue in question was involuntary muscle. I gave 
him a piece, and asked him to have it sectioned and 
stained by van Gieson’s method. This he did, and 
I believe he has since been convinced of its nature. 





I have in so many publications stated the charac- 
ter and origin of this muscular sheet —this uteropubic 
muscle layer, as it may be called—that I hesitate to 
do so again. Briefly, it is derived from the external 
muscle coat of the uterus and is the counterpart of 
the uterosacral muscles (“‘ligaments”) behind. It is 
perforated by the urethra, just as the posterior 
muscle layer is perforated by the rectum. 

There are many points of interest especially in re- 
gard to the development and arrangement of the 
vaginal musculature itself, which I cannot discuss 
here. W. Bair Bete. 

Liverpool, England. 


HYPERPLASIA OF THE ENDOMETRIUM 
AND THE HORMONES OF ANTERIOR 
HYPOPHYSIS AND OVARIES 


Dr. C. F. Fluhmann, of San Francisco, has called 
our attention to the fact that in publishing his 
article entitled ‘‘Hyperplasia of the Endometrium 
and the Hormones of the Anterior Hypophysis and 
the Ovaries” in the June, 1931, issue we have trans 
posed the parts of Figure 12 so that the section 
showing the findings in the controi animal have been 
given in the plate as the experimental result, and 
vice versa. 

We take this means of correcting our error which 
we regret exceedingly. Tuer Eprrors. 
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THE MEDICAL TREATMENT OF 
INOPERABLE MALIGNANT 
DISEASE 


N malignant disease in the human body it 
is not uncommon to find evidence of inop- 
erable lesions but without direct evidence 

as to the site of the primary lesion. This is 
particularly true in the abdomen. If in doubt, 
one frequently can remove, under local anes- 
thesia, a small bit of tissue for microscopic 
examination in order to make sure that malig- 
nant disease actually exists, and sometimes 
the specimen examined under the microscope 
will show by its cell characteristics the prob- 
able source. In the desire to make an exact 
diagnosis, the patient may be unnecessarily 
put through a number of time-consuming 
tests, attended by discomfort and expense, or 
he may even be subjected to exploratory inci- 
sion, when the essential fact, that the disease 
is malignant and incurable, is already known. 

There are certain characteristics, for in- 
stance, of general abdominal carcinomatosis, 
which can be recognized in a short examina- 
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tion by palpation and inspection, and whi 
show that the condition is malignant and i) 
operable, although the primary focus of t! 
disease may not be known. The presence 

carcinomatous glands in the supraclavicul 
space, usually on the left side, is evidence th 
carcinoma of the stomach probably exists. | 
case of doubt, under local anesthesia, a sectir 
of a gland can be removed for microscop 
examination without subjecting the patient + 
various less decisive tests. 

We may find the so-called button umbilici 
which so frequently results when the perit: 
neum is involved by malignant disease in th 
vicinity of the stomach. The hard, congeste: 
umbilical area will give the diagnosis and th 
prognosis, and again in such a case, if there i 
doubt, a little piece of tissue can be remove 
for microscopic examination. 

Moreover, carcinomatous cells detache 
from the involved peritoneum over the affect 
ed area may gravitate to the pelvis and be 
come attached, in either sex, to the epiploi: 
tags on the lower part of the sigmoid at th: 
bottom of Douglas’ pouch. The examining 
finger introduced into the rectum comes i! 
contact with this shelf-like or signet-ring char 
acteristic, which usually does not involve th: 
mucous membrane. Sometimes this mass wil 
surround the whole of the middle and uppe 
parts of the rectum. In such cases the diag 
nosis and prognosis are evident. Implantatio: 
of carcinoma cells in the ovaries by gravita 
tion from higher lying lesions is common. 

The presence of free fluid in the abdomen ' 
a diagnostic and prognostic hazard for a pos: 
tive opinion, unless nodules can be felt o 
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ballottement. If there are other tangible evi- 
dences of inoperable malignant lesions in 
conjunction with the ascites, an exploratory 
incision may be unnecessary. In the absence 
of jaundice, the differential diagnosis between 
carcinoma with free fluid and cirrhosis of the 
liver can sometimes be made by Rowntree’s 
test of hepatic function. 

In this connection we must not forget that 
benign solid tumors of the ovary, fibromyoma- 
tous in nature, are sometimes the cause of 
accumulations of fluid in the abdomen. Tu- 
mors of this kind can be readily felt on biman- 
ual examination and usually occur among 
women who are otherwise in good condition. 
The symptoms caused by these growths are 
quite different from those caused by the com- 
mon secondary types of carcinoma of the 
ovaries which are due to the implantation of 
malignant cells, usually in ruptured graafian 
follicles, which form large indefinite mucoid 
masses in the abdomen. The solid benign 
tumors are readily removed, and the patient 
remains well. It is true that in carcinoma of 
the ovaries, the cystic colloid masses can some- 
times be largely removed by operation. If 
removal is followed by radiotherapy, the 
growth may be delayed for a long time, and 
in some cases patients can be carried along for 
a number of years by repeated surgical re- 
moval of the cystic masses, followed by radio- 
therapy. 

There is one exception to the inadvisability 
of radical operation for incurable cancer, and 
that is removal of the primary growth when 
secondary growths are present in certain situ- 
ations, for instance in the liver. The liver has 
the greatest power of regeneration of any 
organ in the human body. In three operations 
several months apart the entire liver of a dog 
can be removed, as shown experimentally by 
Mann, with eventual complete regeneration. 
When cancers of the stomach, the rectum, and 
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the large intestines are safely removable locally 
it is sometimes advisable to excise the primary 
growths as a means of palliation and to pro- 
long life, thus enabling painless secondary 
processes to bring about the fatal issue. Espe- 
cially is this true of metastatic growths in the 
liver. Metastatic processes in the liver have 
plenty of room for enlargement without infect- 
ing or pressing on neighboring organs, nerves, 
and tissues, and the patient may live many 
months comfortably, and die painlessly. Dur- 
ing the last few weeks of life the patient 
usually is jaundiced but without severe pain. 
It has been pointed out by specialists in tuber- 
culosis that if the primary lesion can be re- 
moved or cured, the secondary lesions are 
more readily cured or delayed in advancement 
than is the primary lesion. This may also be 


true of malignant disease. W. J. Mayo. 
ACUTE EMPYEMA OF THE 
GALL BLADDER 


Y/Y NHE time and type of operation in acute 
empyema of the gall bladder has been a 
subject of controversy second only to 

that of the acute appendix of former years. 

The infection originates as a localized proc- 
ess in the gall bladder. Perhaps in every case 
the cystic duct or pelvis of the gall bladder 
(Dennis) is first obstructed. The obstruction 
interferes with the circulation of the gall blad- 
der. This interference with the circulation is 
due, it would seem, to a direct pressure on the 
cystic artery by the obstructing body. 

It is possible that a kink, stricture, or other 
cause may initiate gangrene or acute empye- 
ma of the gall bladder but, at least in the great 
majority of cases, stones are the cause of 
obstruction. 

Passing from the gall bladder to the com- 
mon duct, the distance between the cystic 
duct and artery gradually increases. There- 
fore, a stone in the pelvis of the gall bladder 
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or in the distal end of the cystic duct would 
be more likely to produce pressure on the 
cystic artery with resulting empyema or gan- 
grene of the gall bladder than one in close 
proximity to the common duct. 

Not only is the circulation impaired by the 
obstruction to the cystic artery but a stasis is 
created in the gall bladder. Bacteria may be 
already present in this organ or may reach it 
through the lymph stream. Stasis in any 
organ favors the development of infection. 
Bacteria in the presence of stasis and an im- 
paired circulation creates the favorable setting 
for the development of an acute empyema of 
the gall bladder. The development of the in- 
fection may be rapid, and a severe condition 
may develop early resulting in severe empy- 
ema or gangrene, or it may come on more 
slowly and again tend to subside. From the 
general symptoms, our judgment may tell us 
whether to expect the one or the other. 

This condition usually occurs in those who 
have had repeated attacks of gall stones with 
varying intervals, but occasionally it accom- 
panies the first attack. When an attack comes 
on which persists, with the development of 
fever, possibly chills, severe pain at the right 
costal margin, a high leucocyte count, and 
frequently later a rigid abdomen, we should 
suspect this condition. Halsted called atten- 
tion to the fact that the liver edge may be 
pushed forward so that it may be palpated 
below the costal margin. In this case the gall 
bladder is ballooned out well beyond the edge 
of the liver. 

If allowed to progress, the inflammatory 
process may produce pressure upon the com- 
mon duct thereby causing obstruction and a 
resulting jaundice. Once the process extends 
to surrounding tissues, pathology is created 
which may never be satisfactorily removed. 

In the treatment of this condition, three 
methods of procedure are open to us: (1) Shall 


we do a cholecystotomy and drain out the 
infected material? (2) Shall we wait in the 
hope that the process may subside, and op 
erate later when the patient has built up a 
resistance? Or (3) shall we do a cholecystec 
tomy and thus remove the entire gall bladder 
and its infected contents? 

To turn loose this recently developed viru- 
lent infection in the large open wound com 
municating with the peritoneal cavity docs 
not seem advisable. Is it possible here to do 
a cholecystotomy and not contaminate thc 
wound and peritoneal cavity? This operation 
no doubt has given a high mortality. If th 
patient recovers from the infection in the 
wound and peritonitis there usually remain 
many disagreeable adhesions between the gi!! 
bladder and neighboring organs. In a large 
percentage of these cases a later and mor 
difficult operation is necessary to remove th: 
diseased gall bladder. 

In the presence of very severe early symp 
toms, to delay is usually to court disaster. [i 
there is sufficient pressure on the cystic artery, 
the gall bladder usually becomes gangrenous 
Gangrene usually leads to rupture of the gal! 
bladder accompanied by severe shock, usually 
multiple abscesses, especially subphrenic; per- 
itonitis, and a very high mortality. 

A cholecystectomy, removing the gall blad- 
der with all the infected contents, would be, 
no doubt, the ideal operation provided this 
may be safely accomplished. Unless early 
severe symptoms are present, severe empy 
ema or gangrene does not usually occur. With 
the symptoms mentioned coming on early, ai 


upper abdominal surgical condition should be 


at once seriously considered. If symptom: 
continue to advance, and the location of 
the pathology is reasonably certain, surgery 
should not be delayed. With our recent r 

finement of technique and knowledge of bloc 
anesthesia, the liver, gall bladder, and duct 














may be brought well up into view, and the 
entire mass of infection may be removed with 
little danger of contamination. As soon as the 
opening is made through the abdominal wall, 
all other abdominal contents are well packed 
olf with hot packs. The gall bladder is usually 
so distended and friable that it should not be 
handled with instruments. It may be handled 
with gauze in the gloved hand, or the liver 
may be lifted up and turned forward until the 
cystic duct proximal to the obstruction may 
be grasped with the fingers and, when suffi- 
ciently isolated from neighboring structures, 
clamped with forceps. Early the cystic duct 
proximal to the obstruction shows little evi- 
dence of swelling, oedema, necrosis, or the 
severe inflammatory condition present distal 
to this point. There is usually sufficient space 
to double clamp the duct so that it may be 
severed here without danger of escape of the 
virulent infection. By dividing it here and 
gently peeling out the distal portion of the 
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cystic duct and the gall bladder, we have re- 
moved the source of trouble. Even in the 
most severe cases it is often amazing how 
rapidly the symptoms will subside if the op 
eration is carried out without a break in the 
technique. The patient frequently recovers 
as rapidly as the one in whom a simple chronic 
gall bladder has been removed. A small rub- 
ber drain is usually inserted but usually there 
is no drainage if the operation is very care- 
fully done. 

The anesthetic used here is important. It 
should insure relaxation so that the structures 
may be brought well up into view, and also 
quiet that the operator may not be molested 
by intra-abdominal pressure. Spinal anis- 
thesia well administered gives excellent re- 
sults. Local infiltration of the abdominal wall 
with anterior splanchnic anesthesia (Braun), 
if successfully administered, gives all that could 
be desired of any anvsthesia. 

James M. Hayes. 
























MASTER SURGEONS OF AMERICA 


JAMES ALEXANDER HUTCHISON 


R. HUTCHISON was born in Montreal and received his early education 
|) at the Montreal High School. His parents then moved to Goderich, 

Ontario, and there he attended the Goderich Collegiate Institute from 
which he passed to McGill University. 

He graduated from the Medical Faculty of McGill in 1884. At the time that 
he graduated he had not quite attained his majority and went to Edinburgh for 
further study and obtained the degree of L.R.C.P.& S.(Edin.). 

On returning to Montreal he began as a general practitioner. In 1891 he was 
appointed surgeon to the Out-patient Department of the Montreal General Hos- 
pital, and in 1894 became full surgeon, which position he filled until 1924. 

Dr. Hutchison was appointed demonstrator in clinical surgery in McGill 
University in 1898, and was made associate professor in surgery in 1913 and 
emeritus professor, in 1923. 

As a surgeon Dr. Hutchison was highly esteemed by the profession, and trusted 
and loved by his patients. He was a painstaking diagnostician and a careful, 
almost meticulous, operator, and his results would bear the closest scrutiny. As 
a consulting surgeon he was in demand over a wide area. 

Dr. Hutchison taught surgery to the students of McGill for twenty-six years. 
His bedside clinics in the wards of the Montreal General Hospital were models of 
bedside teaching. He had a gift for inspiring in students an inquiring mind, care- 
ful observation, and care in reaching logical conclusions. He taught them how to 
examine patients without inflicting unnecessary pain or discomfort. His cheerful 
manner and gentle ways were an object lesson to his students which were never 
forgotten. His theater clinics were clear, always to the point, and so carefully 
prepared that his class always dispersed feeling that they had got something to 
hang their hat on. It is to be noted that with all his outside interests, it was only 
on the rarest occasions that he missed a clinic or lecture, and never without timely 
provision of a substitute. He was always highly esteemed by the student body. 

For thirty-five years Dr. Hutchison was chief medical officer of the Grand 
Trunk Railway and of the Canadian National Railway into which the Grand 
Trunk was merged. It was a great responsibility. It meant the appointment and 
supervision of a large army of district surgeons, the organization of a pension fund, 
404 
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provision for first aid in emergencies, and the consideration of the many claims 
made against a railway for real and imaginary injuries. In the settlement of these 
claims he had an almost uncanny faculty, due, I think, to his thorough investiga- 
tion and determination of the facts and to his fair and judicial mind. In this field 
he won not only the confidence of the railway officials but that of the courts. He 
always had a loyal following in his district surgeons. He treated them fairly and 
they in their turn were faithful to their chief. 

Dr. Hutchison was twice married, first to Jessie Caverhill who died in 1899 
leaving three sons and one daughter, Mrs. Edmund Newcombe. One cannot 
speak in too high praise of Dr. Hutchison as a father. He made intimate com- 
panions of his sons and his daughter and three more manly and honorable young 
men and a more charming wife and mother than his daughter are not to be found. 

In 1922 he married Jane Purdy, who survives him. 

Before the war Dr. Hutchison was made Hon. Associate of the Venerable Or- 
der of the Hospital of St. John of Jerusalem for his work in stimulating First Aid. 

Dr. Hutchison had a truly enviable war record. In February, 1916, he was 
sent overseas to prepare, for the Canadian Government, a special report on the 
re-establishment of wounded and disabled soldiers. On the completion of this 
report, he joined the Canadian Army Medical Corps as Surgeon to No. 1 Canadian 
General Hospital at Etaples, in June, 1916. In April, 1917, he was appointed chief 
surgeon at Moore Barracks, and in May, 1918, was made consulting surgeon to 
the Canadian Forces in England which post he occupied until the close of the war. 

Dr. Hutchison’s three sons served as combatant officers for the duration of the 
war, and, although two of them were wounded, one of them twice, they recovered 
and father and sons returned home alive and comparatively well. 

In appreciation of his services in the Army Medical Corps he was made a 
Commander of the Order of the British Empire on the recommendation of the 
War Office. 

Dr. Hutchison contributed the article on ‘Railway Surgery” in American 
Practice of Surgery by Bryant and Buck, and also valuable surgical papers to 
Canadian and American medical journals. 

He was local secretary of the British Medical Association at its meeting in 
Montreal in 1897; a Fellow of the American Surgical Association, and Fellow 
of the American College of Surgeons. 

Dr. Hutchison was fond of horses and in his earlier years always had a fine 
pair. He is greatly missed in professional and social circles. He was a genial and 
entertaining companion with a great sense of humor and an attractive personality. 
GEORGE E. ARMSTRONG. 









































THE SURGEON’S LIBRARY 


OLD MASTERPIECES 


IN SURGERY 


ALFRED BROWN, M.D., F.A.C.S., Omana 


MARCO GATINARIA—CONCERNING THE CURE 
OF INDIVIDUAL DISEASES 


ARCO GATINARIA belonged to the com- 
M paratively small group of medical men who 

practiced and taught medicine and surgery 
during the latter half of the fifteenth century. 
These men have largely been neglected by his- 
torians and have been given little importance in the 
development of surgery. They lived at a period 
when the world might be said to be catching up 
with itself. The discovery of printing from movable 
type in the middle of the century had set a great 
number of printers and publishers to work, printing 
the works of the ancients which had been the 
standards of knowledge for centuries. If the con- 
temporary writer was to get anything printed he 
must base his work upon something that the world 
knew. Otherwise the printers or publisher, usually 
one and the same, had no use for it. Consequently, 
we find at this period nearly all the medical works 
purporting to be commentaries on some book of the 
famous ancient writers. The title of the book does not 
mean, however, that there is nothing new or original 
in it. It does mean that in order to get the work 
printed at all, the author was forced to refer to an 
ancient. As Malgaigne says of Gatinaria “ Gatenaria 
described the syringe under the name of an instru- 
ment for a clyster, and he even considered it necessary 
to illustrate it by a figure; but, like the majority of 
inventors of this epoch, he did not dare to introduce 
so great an innovation in practice on his own 
authority; and took refuge behind Avicenna who, 
he says, gave a description which has been poorly 
understood by many. This declaration of the modest 
author, however, compels us to say that there is 
nothing similar to it in Avicenna.” Daremberg 
challenges this statement but his challenge does not 
seem to take away the clearness and originality of 
Gatinaria’s description of what is to all intents and 
purposes a double current rectal irrigator. 

Marco Gatinaria is supposed to have been born 
at Vercelli and to have practiced his profession in 
the last half of the fifteenth century both in Milan 
and Pavia. At the time of his death in 1496 he was 
professor at the University of Pavia. Beyond these 
few facts nothing is known of his life. He wrote 
his work in 1462 but it was not published until 1504, 
eighteen years after his death. Following the custom 
of his contemporaries he calls it ‘Concerning the 


cure of individual diseases, or an exposition of th 
nine books of the Al Mansor.”’ 

As one would expect, the work is largely medica 
but here and there interesting surgical points ar 
given. His illustration (q.v.) of the double current 
colon irrigator is probably the first illustration o 
this instrument in the literature. It is doubtful 
however, if it acted just as Gatinaria thought i 
did. His idea was that colic was due to air whic! 
could not get out of the bowel. Consequently a 
water was forced through one nozzle of the syring 
the air would be forced out of the other. 

As surgical procedures he advises aspiration i: 
ascites, frequently speaks of phlebotomy, and recom 
mends lithotomy for stone. Though he advises 
local applications for procidentia he says “And | 
have seen a woman having the uterus hanging be 
tween the thighs who lived many years after having 
the putrefactive portion cut away.”’ The most in 
teresting surgical discussion is that of hernia. 
Gatinaria says “for the cure of this there are two 
noteworthy intentions. The first is the reduction 
of the intestine to its site. The second is the reten 
tion of the intestine to its proper place and thi 
consolidation of the break or dislocation.” To carr) 
out reduction the hips are raised and applications 
made to reduce the swelling of the contents of the 
sac. The manipulation of the sac must always be 
gentle. The second intention, retention of the 
intestine, he accomplishes either with a ligature or 
“bragerius” (a truss?) which “compresses th 
place lest the intestine descend.” It is interesting 
to note that he mentions (ligature) first and then 
says “for retaining the consolidation the ligature 
alone suffices often in infants.’’ One queries if by 
ligature he means a ligature of the neck of the sac or 
some sort of yarn truss over the swelling and by 
bragerius, literally breeches, an extra external 
appliance. Further on he notes that some cauterize 
the place of exit, others make an opening and clos 
the point of exit with gold wire and still others per 
form castration, cauterize the site of hernia, and 
allow it to heal with a firm scar. He refers to a black 
smith in Saint Joanne who makes iron “brageriis’ 
which are the best he knows of and which had helped! 
many. He notes fecal vomiting and also umbilica! 
hernia. ‘A note concerning a certain woman whom 
I saw who was ruptured when she labored in child 
birth and the intestines protruded and made a grea! 
tumor in the umbilicus.” 
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HILE a great deal of useful information per- 
\ taining to the treatment of injuries is packed 

into Moorhead’s Traumatotherapy,! the re- 
viewer is left with a feeling of regret that the author 
did not adhere to the plan so admirably carried out 
in his Traumatic Surgery. The plan of the present 
book is that the symptoms and diagnosis of most of 
the traumapathies are apparent from the history or 
become so on inspection or by the aid of X-rays or 
other routine laboratory aids and therefore he has 
devoted the volume to the treatment. 

The subject of splenectomy is covered in 11 lines 
and the only symptom mentioned in making the 
diagnosis is pain in the left shoulder. Two hundred 
and thirty-two pages are devoted to the treatment of 
fractures. No mention was discovered of the em- 
ployment of intravenous glucose solution in the 
treatment of skull fractures. Carbuncles and boils 
are considered under the same heading and the 
statement is made that “crucial and similar needless 
procedures are to be condemned.” One regrets 
seeing in a modern textbook the illustration advo- 
cating through and through drainage across a finger 
in suppurative tenosynovitis, and the statement that 
“all animal bites should be vigorously cauterized”’ 
might be taken exception to. The reviewer feels that 
the tannic acid treatment of burns deserves more 
than 14 lines. The author is in favor of flooding the 
wound with 7 per cent tincture of iodine and does 
not take up the newer antiseptics, mercurochrome, 
metaphen, etc. Bacteriologists might question the 
statement that “germs will not appear in any wound 
until after 6 to 12 hours, thus this interval is the 
accepted time of wound salvation.” 

The paper and printing are excellent and the 
illustrations numerous and interesting. 


HE monograph entitled Les Tumeurs Cérébrales* 

is really a detailed report of the first 4 months of 
activity of the Neuro-surgical Institute of Paris. 
In it the authors have presented abstracts of all the 
cases of intracranial tumors operated upon in that 
time, with detailed reports of the most characteristic 
ones. It is apparently a good review of the present 
state of neurologic surgery in France. A plea is 
made for better co-operation with the specialties, 
especially otology, ophthalmology, and radiology as 
they relate to neurology and neurologic surgery. 
The operative mortality of the cases reported (28 
per cent) impresses one as being rather high as 
compared to similar statistics from American clinics. 
Written, as the authors state, with the design of 
revealing the necessity for early diagnosis and 
adequate surgical treatment of intracranial neo- 
' TRAUMATOTHERAPY; THE TREATMENT OF THE INJURED. By John J. 


Moorhead, B.Sc., M.D., F.A.C.S. (D.S.M.). Philadelphia and London: 
W. B. Saunders Company, 1931. 

?Les Tumeurs C£réBRALES. LEuR MANIFESTATIONS, LEuR TRAITE- 
MENT CurRuRGICAL. By Th. de Martel and J. Guillaume. Paris: G. 
Doin et Cie, 1931. 
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plasms, as well as to inform the general practitioner 
of medicine what can be accomplished in these 
conditions it admirably fulfills its purpose. 

HALE Haven. 


"T‘HE authors of Surgical Diagnosis’ have brought 
together a most comprehensive and exhaustive 
work. It is the first work of its kind to embody all 
that is known without neglect of the still important 
clinical side of diagnosis. In his preface the editor 
states “the strictly clinical phases of the subject 
have been emphasized, but not to the exclusion of 
those methods of laboratory examination which 
seem to the editor and contributors to be useful and 
practical.” The method of presentation is indicated 
by the statement ‘‘an effort has been made to con- 
struct a work which will be helpful, not only to the 
surgeon, but to his medical colleagues as well.” 

Most topics are introduced by discussion of anat- 
omy, physiology, and etiology. In view of the fact 
that these three volumes represent a compilation of 
fifty monographs by almost as many men, the uni 
formity of presentation is amazing. By this we 
mean both the structure and the discussions as well. 

Volume I deals with wounds, infections, post 
operative complications, blood vessels, extremities, 
hand infections ,bones, joints, and spine. Approxi 
mately three-fourths of this volume is given over to 
the extremities, a large section of which is devoted to 
the diagnosis of fractures. 

Volume II covers gynecology, skin, face, mouth, 
and jaws, neck, stomach, duodenum, peritoneum, 
small intestines, colon, spleen, hernia, and acute 
abdominal emergencies. The chapter on gynecology 
is an excellent textbook-like presentation. The same 
may be said of the chapter on face, mouth, and jaws, 
topics on which there is usually but scant informa 
tion to be obtained from the average text. 

The chapters on stomach and intestinal tract con 
tain fine discussions on function. 

Volume III considers thorax, breast, liver and bile 
passages, pancreas, rectum and anus, genito-urinary 
surgery, and there are five chapters dealing with 
neurologic surgery. The outstanding chapters in this 
volume, both written by the editor, are those on 
thorax and bile passages. The chapters on neurologic 
surgery, covering the central nervous sytem, periph 
eral nerves, sympathetic system, and psychoses, 
give a comprehensive review of neurosurgical diagno 
sis. 

All three volumes are profusely and well illus 
trated. This work on diagnosis edited by Graham 
deserves the highest recommendation. It is the 
opinion of the reviewer that it embodies the finest 
work of its kind ever published. 

J. R. BucHBInDer. 
3SurciIcAL Dracnosis. By American authors 


Ambrose Graham, A.B., M.D. Vol. III. 
W. B. Saunders Company, 1930. 


Edited by Evarts 
Philadelphia and London 
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TRIBUTE to the popularity of this compact 
volume! is the fact that it has gone through ten 
editions since it was first brought out by Walter Pye 
in 1884. During this time it has been revised by Pye, 
Clayton-Greene, and most recently by the late 
Herbert Carson. The book makes a very favorable 
impression upon the reviewer who feels that it most 
ably serves its purpose of describing the “details of 
surgical work as it appears from the point of view of 
house surgeons and dressers in surgical wards.” It 
also contains a great deal of valuable material for 
the general practitioner. Its well illustrated and 
well written pages cover the field of hemorrhage, 
splints, fractures, and dislocations, wounds and 
burns, venereal diseases, minor surgical procedures, 
certain diseases of the eve, ear, nose, and throat, 
surgical and general emergencies, and the administra- 
tion of anesthetics. 

Especially to be commended are the sections on 
the control of hemorrhage, blood transfusions, 
fitting of trusses, splints, massage, dressing of 
wounds, Carrel-Dakin treatment, tannic acid treat- 
ment of burns, catheterization, injection treatment 
of varicose veins, the chapter on treatment of the 
teeth and the section on anesthesia. 

Unfavorable criticism may perhaps be directed to 
the insufficient emphasis of the clavicular cross 
treatment in fractures of the clavicle, the type of 
splint used in Colles’ fracture, inadequate discus- 
sions of tenorrhaphy, hot fomentations, boils, the 
type of operation recommended for ingrown toenails, 

iPye’s SuRGICAL HANDICRAFT; A MANUAL OF SURGICAL MANIPULA- 
TIONS, MinoRk SURGERY, AND OTHER MATTERS CONNECTED WITH THE 
Work or House SURGEONS AND SURGICAL DREsseERs. roth ed. rev. 


Edited by H. W. Carson, F.R.C.S. (Eng.). New York: William Wood 
& Company, 1931. 
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Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

Dre ELEKTROCHIRURGIE. By Prof. Dr. Franz Keysser. 
Leipzig: Fischers Medizinische Buchhandlung, 193r. 


MEDICAL JURISPRUDENCE. By Carl Scheffel, Ph.B., 
M.D., LL.B. Philadelphia: P. Blakiston’s Son & Co., Inc., 
1931. 

ANNUAL REPRINT OF THE REPORTS OF THE COUNCIL ON 
PHARMACY AND CHEMISTRY OF THE AMERICAN MEDICAL 
ASSOCIATION FOR 1930. Chicago: American Medical 
Association, 1931. 

PepIATRIC EpucaTion. Report of the Subcommittee on 
Medical Education. Borden S. Veeder, Chairman. Pre- 
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and the failure to recommend hypertonic glucose 
solutions in head injuries. Excision of the eyeball 
seems to be too extensive an operation to describe in 
this book. A more complete discussion of avertin 
anesthesia would be welcomed. 

FREDERICK CHRISTOPHER 


HE practical and explicit advice contained in the 

pages of Wilson’s book? on fractures quite ev! 
dently emanates from a man who not only has h 
a great deal of experience with fractures but als 
has done very excellent work. The author stres 
the employment of the fluoroscope in reduction 
fractures and the many X-ray illustrations furnish 
abundant evidence of the value of this instrument in 
his hands. Apropos of splints he says “leaving o 
the Thomas splint, the rest, for the most part, m 
all be relegated to museums or the scrap heap | 
cause in plaster of Paris we have a material whic! 
ideal in almost every particular for the making 
splints.” He is rather conservative in the emplo 
ment of early physiotherapy; the Sayre dressing 
clavicle fractures is condemned; his fluoroscopic fr: 
ture table is ingenious and practical. 

In the next edition it is to be hoped that 
author will have more illustrations exclusive « 
X-rays; that he will show the application of t| 
clavicular cross splint in clavicles; that he will pi 
ture the overhead traction treatment of femur fra 
tures in children; and that he will show the aeroplan 
splint with traction attachment for fractures of tl) 
humerus. FREDERICK CHRISTOPHER. 

*FRACTURES; AND THEIR CoMPLicaTIONS. By George Ewart Wils) 


M.B. (Tor.), F.R.C.S. (Eng.), F.A.C.S. New York: The MacMil 
Company, 1931. 


RECEIVED 


sented at Meeting of Section on Medical Service, Wash 
ington, D.C., February 20, 1931. White House Cor 
ference on Child Health and Protection Section on Medica 
Service. New York and London: The Century Co., 1931 

THE Papyrus EsBers. Translated from the Germa: 
Version. By Cyril P. Bryan, M.B., B.Ch., B.A.O. Wit 
an Introduction by Professor G. Elliot Smith, M.D 
DSc, Litt.D.. ERCP. FRC. New York: D 
Appleton and Company, 1931. 

CUNNINGHAM’S TEXT-BOOK OF ANATOMY. 
Arthur Robinson, M.D., F.B.C.S. 6th ed. 
William Wood and Company, 1931. 

DIAGNOSIS IN JoINT DIsEASE; A CLINICAL AND PATH 
OLOGICAL StuDy oF ArtHRITIS. By Nathaniel Allisor 
M.D., F.A.C.S., and Ralph K. Ghormley, M.D. Nev 
York: William Wood and Company, 1931. 
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PRELIMINARY PROGRAM FOR THE 


CLINICAL 


/TNHERE is presented in the following pages a 
preliminary program for evening scientific 
sessions as prepared by the Executive Com- 

mittee of the Congress. The presidential meeting 

on Monday evening, general scientific sessions on 

Tuesday, Wednesday and Thursday evenings, and 

the annual convocation of the College on Friday 

evening will be held in the grand ballroom of the 

Waldorf-Astoria Hotel. 

The clinicians of greater New York are keenly 
interested to provide for the visiting surgeons a 
complete showing of the surgical activities of that 
great medical center, and have arranged a pro- 
gram that will include all branches of surgery— 
general surgery, gynecology, obstetrics, ortho- 
pedics, urology, proctology, surgery of the eye, 
ear, nose, throat and mouth. The preliminary 
clinical program which appears in the following 
pages is to be further revised and amplified during 
the weeks preceding the Congress in order to 
present a more complete outline of the clinical 
work that will be demonstrated. 

Clinics are scheduled for Monday afternoon 
beginning at 2 o’clock and for the mornings and 
afternoons of each of the four following days. We 
have the confident assurance of the Committee 
on Arrangements that in point of scientific interest 
this Congress will surpass all previous efforts. 

Wednesday has been designated as “ Brooklyn- 
Long Island Day” and for that day special em- 
phasis in the program is to be given to clinics in 
the hospitals of Brooklyn and the Long Island 
suburbs. A special program of clinics and demon- 
strations that includes many interesting features 
has been prepared by the Committee and is 
published in the following pages. 


NEW YORK-BROOKLYN 
CONGRESS 


The Committee has provided for a series of 
fracture clinics in several of the larger institutions 
at which the methods employed and the results 
obtained in the treatment of fractures will be 
adequately demonstrated. An important feature 
of the clinical program is to be found in the series 
of demonstrations of methods employed in the 
treatment of cancer by surgery, radium and X-ray; 
also demonstrations of methods employed in the 
rehabilitation of persons injured in industrial 
accidents, including surgical treatment and physi- 
cal therapy. 

The real program of the Congress will be issued 
daily in the form of bulletins that present a com- 
plete detailed schedule of the clinics to be given at 
each of the hospitals. These bulletins will be 
posted at headquarters each afternoon for the 
following day, and printed bulletins containing 
the same schedules will be distributed each 
morning. 

Through the courtesy of officers of the sections 
on otolaryngology and ophthalmology of the New 
York Academy of Medicine, in co-operation with 
chairmen of sub-committees of the New York Com- 
mittee on Arrangements, practitioners in these 
specialties attending the Clinical Congress are 
invited to attend special meetings of those two 
sections at the Academy on Tuesday and Wednes- 
day evenings, for which sessions special programs 
have been prepared as presented in the following 
pages. 

At a session in the ballroom on Wednesday 
afternoon there will be presented a symposium on 
graduate and undergraduate teaching of surgery. 
A number of eminent teachers and clinicians of the 
United States and Canada have been asked to 
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contribute to this symposium. Among those who 
will present papers are Elliott C. Cutler, M.D., 
Cleveland; Irving S. Cutter, M.D., Chicago; 
George J. Heuer, M.D., Cincinnati; George P. 
Muller, M.D., Philadelphia; Fred C. Zapffe, 
M.D., Chicago. 

The exhibition of surgical films has proved an 
‘attractive feature at Congresses during recent 
years so that for this year’s session an extensive 
program is being prepared that will include a large 
number of the newer surgical films, both sound 
and silent, including some in colors. There will be 
a daily exhibition at headquarters, which will 
include films produced under the supervision of 
the Board on Medical Motion Picture Films of 
the American College of Surgeons. 


HEADQUARTERS 


General headquarters for the Clinical Congress 
will be established at the new Waldorf-Astoria 
Hotel, located on Park Avenue between 49th and 
soth Streets. This magnificent new hotel, with 
more than 2,000 guest rooms, which will open 
October ist, affords unusual facilities for sessions 
of the Clinical Congress. The grand ballroom 
and other large rooms and foyers on the second 
floor of the hotel have been reserved for the 
exclusive use of the Congress, for scientific meet- 
ings, conferences, film exhibitions, registration 
and ticket bureaus, bulletin boards, executive 
offices, scientific and technical exhibitions, etc. 
All the comforts and facilities of the old Waldorf- 
Astoria, which had been headquarters on the 
occasion of three previous Congresses, will be 
found in the new hotel with many added attrac- 
tions and conveniences. 

Space has been reserved in the Astor Gallery, 
Jade Room, and other large rooms and foyers on 
the second floor of the hotel adjacent to the grand 
ballroom for the Technical Exhibition, in which 
will be represented the leading manufacturers of 
surgical instruments, X-ray apparatus, operating 
lights, hospital apparatus of all kinds, pharma- 
ceuticals, publishers of medical books, etc. 


CANCER CONFERENCE AND CLINICS 


The subject of cancer will be an important fea- 
ture in the program for the Congress. Cancer 
clinics will be held at several of the hospitals and 
demonstrations in research methods at several 
institutions where such research is being con- 
ducted. On Thursday morning there will be a 
session in the grand ballroom devoted to problems 
of administrative and scientific interest arising 
with the organization and conduct of cancer 
clinics in general hospitals. Among the subjects 


to be discussed will be the general administration 
of such clinics, the reference of hospital cases t: 
the cancer clinics, the rdle of the social worker, th 
character of the clinic conferences, nomenclature 
custody of radium, and uniformity of records. In 
the afternoon, following the annual meeting, 
symposium on cancer will be presented at which 
some of the educational and scientific phases « 
the cancer problem will be presented by American 
Canadian and European workers in the canc: 
field. Certain phases of the cancer problem will |) 
discussed in papers to be presented at the scie: 
tific session on Thursday evening by Sir Char! 
Gordon-Watson, of London, England, and D 
Donald C. Balfour, of the Mayo Clinic. 


CONFERENCE ON INDUSTRIAL MEDICINE AND 
TRAUMATIC SURGERY 
An all-day conference on traumatic surgery) 
under the auspices of the Board on Industria 

Medicine and Traumatic Surgery of the Colleg 

has been arranged for Friday. Dr. Frederic A 

Besley, chairman of the Board, will report on th 

work of that Board in recent years, outlining it 

present and future activities in respect to th 
nation-wide survey of the medical and surgica 
facilities of our important industries. Hon. Alfre: 

E. Smith, former governor of thestate of New York. 

and Mr. Walter S. Gifford, president of the Amer 

ican Telephone and Telegraph Co., will discuss 
various phases of this important activity of th: 

College. The tentative program is as follows: 

TempLe Fay, M.D., Philadelphia: Economic Readjust 
ment Following Head Injuries. 

Cassius Watson, M.D., New York: Convalescent Hom 
as Applied to Medical Work in Industry. 

Grover C. Penpertuy, M.D., Detroit: Importance of th: 
Follow-Up Clinic. 

J. J. Witrmer, M.D., New York: Some Methods of 
Reducing Industrial Accident Severity. 

Wittiam R. McCrure, M.D., Detroit: The Industria! 
Accident Case—A Plea for Expert Industrial Surgery, 
with Better Recognition by Heads of Industry and 
Medical Profession. 

Witiiam R. Cussins, M.D., Chicago: Operative Treat 
ment of Unilateral Fractures of the Femoral Condyles 
and Tibial Tuberosities. 

CoLONEL WILLIAM L. KELLER, Washington: The Preven 
tion of Shock and Trauma During the Transportatio: 
of Surgical Cases by Fixed Traction Splinting. 

Lieut.-Com. Morton WILtcutts, Washington: Loca 
Anesthesia as a Factor in Reducing the Morbidity o! 
Traumatic Surgery. ; 

Wittram L. Estes, Jr., M.D., Bethlehem, Pa.: Thi 
Advisability of the Early Return to Work of th 
Injured. 

DonaLp GuTHRIE, M.D., Sayre, Pa.: Ethylene as a! 
Anesthetic in Traumatic Surgery. 

Henry W. MeyerpinG, M.D., Rochester, Minn.: Spon 
dylolisthesis. 

Hart E. Fisuer, M.D., Chicago: Traumatic Surger\ 
Clinic for Small Industries. 
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HOSPITAL STANDARDIZATION CONFERENCE 


An interesting program of papers, round table 
conferences, and practical demonstrations dealing 
vith problems related to the hospital standardiza- 
‘ion program of the College has been prepared for 
ihe fourteenth annual hospital conference which 
opens at 9:30 on Monday morning in the grand 
hallroom of the Waldorf-Astoria. The program 
for the annual conference has been planned to 
interest surgeons, hospital trustees, executives, 
and nurses. The College extends an invitation to 
attend the conference to all persons interested in 
the hospital field. 


Monday—9: 30 A.M.-I2:00 A.M. 


Chairman's address. The Obligation of the Hospital to the 
Interne Staff. C. Jerr MiLter, M.D., New Orleans. 

Social Ideals in Hospital Service. ALLEN B. KANAVEL, 
M.D., Chicago. 

Present Program of the American College of Surgeons. 
FRANKLIN H. Martin, M.D., Chicago. 

Analysis of Findings from the 1931 Hospital Standardiza- 
tion Survey (illustrated). Matcotm T. MacEacueErNn, 
M.D., Chicago. 

Program of the American College of Surgeons for the Care 
of the Ill and Injured in Industry. FRreperic A. 
BresLey, M.D., Waukegan, III. 

Organizing a Service for the Diagnosis and Treatment of 
Cancer in an Approved Hospital (illustrated). Bow- 
MAN C. CROWELL, M.D., Chicago. 

Responsibility of the Fellows of the College in Promoting 
the Hospital Standardization Program. SOUTHGATE 
Leicu, M.D., Norfolk, Va. 

Unification of Aims in the Hospital. Rev. ALPHONSE M. 
ScHWITALLA, S.J., Ph.D., St. Louis. 

Our Challenge: How Shall We Meet It? Paut H. FEsLer, 
Minneapolis. 

Discussion. GEORGE W. CriLE, M.D., Cleveland. 


2:00 P.M.—5:00 P.M. 

Significance of the Seemingly Insignificant Matters in 
Hospital Management. DoNnaALp Gurturiec, M.D., 
Sayre, Pa. 

Importance of More Adequate Sterilization Processes in 
Hospitals. WALTER E. DANby, M.D., Baltimore. 
Present Status of Hospital Costs and Charges—Report 
of a Nation-Wide Survey. Joun A. McNamara, 

Chicago. 

The Staff Conference Which Assures a Thorough Review 
of the Clinical Work and Maximum Benefit to the 
Medical Staff and Hospital (illustrated). ALTON W. 
OcusNnER, M.D., New Orleans. 

Important Factors in Assuring Efficient Nursing Care of 
the Patient. JANET IF. KoRNGOLD, R.N., New Orleans. 


Tuesday—9Q: 30 A.M.-12:00 A.M. 


The Present Economic Depression in Hospitals—Increas- 
ing the Utilization of Hospital Facilities—Main- 
taining the Balance Between Economy and Efficiency. 
C. J. Cummincs, Tacoma, Wash. 

What Shall We Do about Automobile Accidents?—Report 
of a Nation-Wide Survey. Matruew O. Fotey, 
Chicago. 

Factors to be Considered in the Cost of Medical Care 
from the Standpoint of the Hospital. WiLiram H. 

Watsu, M.D., Chicago. 
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A Plan for the Systematic Instruction and Supervision of 
Internes and Resident Staff. H. L. Foss, M.D., 
Danville, Pa. 

Administrative and Medical Problems Associated with the 
“Open” Hospital. FRANK J. WALTER, Denver. 

2:00 P.M.-5:00 P.M. 

Hospital-Social Work—A Particularly American Product. 
RicHARD C. Casot, M.D., Cambridge, Mass. 

A Plan for Efficient Follow-Up of Discharged Patients. 
GEORGE Gray Warp, M.D., New York. 

Social Service and Cancer Control. GrEorGE H. BIGELow, 
M.D., Boston. 

General Discussion. BurTON J. LEE., M.D., New York. 

7:30 P.M.-I0-/00 P.M. 

Our Responsibility as Trustees. F. L. BRAMAN, Torrington, 
Conn. 

Promoting a Better Understanding between the Super 
intendent, Trustees, and Medical Staff. CHares I. 
NEERGAARD, Brooklyn. 

By What Criteria Can the Trustees or Governing Body 
Judge the Efficiency of Their Institution? S. S. 
GOLpWATER, M.D., New York. 

The Application of Business Principles in Hospital Ad- 
ministration. Howarp CuLLMAN, New York. 

What Do Hospital Trustees Expect from Their Super 
intendent? J. ALLEN Jackson, M.D., Danville, Penn. 


Wednesday—9: 30 A.M.-12:00 A.M. 

How Can Scientific Clinical Records Be Assured (illus- 
trated). JAMES T. Nix, M.D., New Orleans. 

A Check System for Current Case Records. Dorotuy 
GILMAN, Seattle, Wash. 

A Plan for Making Group Studies of Diseases (illustrated). 
Paut W. Wittits, M.D., and DorotuHea Trorrer, 
Grand Rapids, Mich. 

A Plan for Measuring Surgical Results in the Community 
Hospital. Cart E. Brack, M. D., Jacksonville, Ill. 

A Complete System of Departmental Daily Reports Es 
sential in Efficient Hospital Administration. SIDNEY 
G. Davinson, Grand Rapids, Mich. 

General discussion. T. R. Ponron, M.D., Augusta, Ga. 


2/00 P.M.—5-00 P.M. 

Round Table Conference—Medical and Nursing Problems. 
Conducted by R. C. Buerki, M.D., Madison, Wis. 

Round Table Conference—Administrative and Economic 
Problems. Conducted by Roperr JoLty, Houston, 
Texas. 

Brooklyn—Thursday—9: 30 A.M.-12:00 A.M. 

Demonstration and round table conferences conducted by 
Matcotm T. MacEAcuern, M.D., Chicago; and 
RoBert JOLty, Houston, Texas; assisted by super 
intendents and heads of departments of hospitals. 
Procedure in admitting and discharging patients; 
organization and management of the case record de 
partment; nursing administration and service; operat- 
ing room management and procedure; organization 
and management of the interne service. 


2/00 P.M.—4/00 P.M. 


Demonstration and round table conference conducted by 
ROBERT JOLLY, Houston, Texas; and Matcoim T. 
MaAcEaAcHERN, M.D., Chicago; assisted by super 
intendents and heads of departments of hospitals. 
Organization and management of the dietary de 
partment and food service; business methods in hos 
pitals; management of the obstetrical department 

handling of hospital visitors; public relations. 
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LIMITED ATTENDANCE—ADVANCE REGISTRATION 


Attendance at the New York-Brooklyn session 
will be limited to a number that can be com- 
fortably accommodated at the clinics, the limit 
of attendance being based upon the result of a 
survey of the amphitheaters, operating rooms, 
and laboratories in the hospitals and medical 
schools to determine their capacity for accom- 
modating visitors. Under this plan it will be 
necessary for those who wish to attend to register 
in advance. 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacity of the room in which 
that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
non-transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings. 


REDUCED RAILWAY FARES 

The railways of the United States and Canada 
have authorized reduced fares on account of the 
New York session of the Clinical Congress so that 
the total fare for the round trip will be one and 
one-half the ordinary first-class one-way fare. To 
take advantage of the reduced rates it is neces- 
sary to pay the full one-way fare to New York, 
procuring from the ticket agent when purchasing 
ticket, a “convention certificate,” which certifi- 
cate is to be deposited at headquarters for the 
signature of the general manager of the Clinical 
Congress and the visé of a special agent of the 
railways. Upon presentation of a viséd certificate 
to the ticket agent in New York not later than 
October 20th a ticket for the return journey by 
the same route as traveled to New York may be 
purchased at one-half the one-way fare. 

In the eastern, central, and southern states and 
eastern provinces of Canada tickets may be pur- 
chased between October 8th and 14th; in other 
sections of the United States and Canada at 
earlier dates. The return journey from New York 
must be begun not later than October 2oth. 

The reduction in fares does not apply to Pull- 





man fares nor to extra fares charged for passage 
on certain trains. Local railroad ticket agents wi|| 
supply detailed information with regard to dates 
of sale, rates, routes, etc. Stop-overs on both the 
going and return journeys may be had within 
certain limits. 

Full fare must be paid from starting point to 
New York, and it is essential that a “ conventivn 
certificate” be obtained from the agent fro 
whom the ticket is purchased. These certificat: 
are to be signed by the general manager of 1! 
Clinical Congress and vis¢d by a special railro. 
agent at Clinical Congress headquarters in Ni 
York on or before October 16th. No reducti: 
in railroad fares can be secured except in cc 
pliance with the regulations outlined and with 
the dates specified. It is important to note t! 
the return trip must be made by the same ro: 
as that used to New York and that the certifica: 
must be deposited at headquarters during 1! 
meeting and return ticket purchased and us. 
not later than October 2oth. 

An exception to the above arrangement is to | 
noted in the case of persons traveling from poin 
in certain far western states and British Colun 
bia, who will be able to purchase round trip sun 
mer excursion tickets which will be on sale up t 
and including October 15th with a final retur: 
limit of October 31st. The summer excursio 
fare is somewhat lower than the convention fa: 
mentioned above, but is available only in certai: 
of the far western states and British Columbi 
Tickets sold at summer excursion rates permi 
traveling to New York via a direct route an 
returning via another direct route with libera 
stop-over privileges. 

NEW YORK HOTELS AND THEIR RATES 

There are many first-class hotels in the Grand 
Central Terminal district within easy walking 
distance of the Waldorf-Astoria, the headquarters 
hotel. The following hotels are recommended b\ 


the Committee on Arrangements. 
Minimum rates 


with bath 

Single Dout 

room Toor 
Ambassador, Park Ave. and sist St.......$7.00 $10.0 
Barclay, 711 East a8th St. ........5..665 6.00 10.0 
Biltmore, Madison Ave. and 43rd St..... 6.00 10.0 
Chatham, Vanderbilt Ave. and 48th St.... 5.00 8.0 
Commodore, 42nd St. and Lexington Ave.. 3.50 7.0 
Gladstone, 114 East 52nd St............. 4.00 6.0 
Lexington, Lexington Ave. and 48th St.... 3.50 6.¢ 
Montclair, Lexington Ave. and 4oth St.... 3.00 ae 
New Weston, Madison Ave. and soth St... 5.00 8.0 
Park Lane, 200 Park Ave................ 6.00 8.0 
Ritz-Carlton, Madison Ave. and 46th St... 7.00 10.0 
Roosevelt, Madison Ave. and 45th St..... 5.00 7.0 
Shelton, Lexington Ave. and 48th St . 3,00 4.¢ 
Waldorf-Astoria, Park Ave. and soth St 7.00 10.C 
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PROGRAMS FOR EVENING MEETINGS 


WaALporr-AstorIA GRAND BALLROOM 


Presidential Meeting—M onday, 8:15 P.M. 

Addresses of Welcome: CHARLES GoRDON HEyp, M.D., Chairman, New York Committee on Arrangements; 

and JoHN E. JENNINGS, M.D., Chairman Brooklyn Committee on Arrangements. 
Introduction of Foreign Guests. 
Address of Retiring President: Medical Menand Their Lay Critics. C. Jerr MILLER, M.D., New Orleans. 
Inaugural Address: Fundamentalism and Social Progressin Medicine. ALLEN B. KANAVEL, M.D., Chicago. 
The John B. Murphy Oration in Surgery: Murphy, and Some Principles of Urinary Surgery. ARTHUR 

H. Burcess, M.B., F.R.C.S., Manchester, England. 

Tuesday, 8:15 P.M. 

The Present Status of Cardiac Surgery. Ev_iiotr C. CuTLer, M.D., Cleveland. 
The Operative Approach to the Heart and Pericardium. ARTHUR M. SutpLey, M.D. Baltimore. 
lechnique and End-Results in Denervation of the Adrenal Glands. Grorce W. Crite, M.D., Cleveland. 


Wednesday, 8:15 P.M. 
The Newer Concept of Chronic Arthritis. RALPH PEMBERTON, M.D., Philadelphia. 
A New Method of Operating for the Repair of Ruptured Cruciate Ligaments of the Knee Joint. W1ILLIAM 
R. Cussins, M.D., Chicago. 
Fracture Oration: Some Old Truths about Fractures. W1ILLIAM Darracu, M.D., New York. 


Thursday 8:15 P.M. 

Some Experiences in the Treatment of Carcinoma of the Rectum with Radium. Sir CHARLES GoRDON- 

Watson, K.B.E., C.M.G., F.R.C.S., London, England. 
Curability of Cancer of the Stomach. Donatp C. BALrour, M.D., Rochester, Minn. 
Peritoneal Adhesions; Their Prever.tion by the Use of Digestive Ferments. ALTON OcusNER, \..D., and 

EArt GArSIDE, M.D., New Orleans. 

Convocation—Friday, 8:15 P.M. 

Conferring of Honorary Fellowships 
Presentation of Candidates for Fellowship, Class of 1931. 
Presidential Address: The Program of the College and the Initiates’ Responsibility. ALLEN B. KANAVEL, 

M.D., Chicago. 
Fellowship Address. noe 

SURGERY OF THE EYE, EAR, NOSE AND THROAT 
NEw York ACADEMY OF MEDICINE 


Tuesday, 8:15 P.M. 
An Outline of the Activities of the Otological Research Laboratory of the Johns Hopkins University during 
the Past Five Years. S. J. Crowe, M.D., Baltimore. 
Some Intimate Studies of Nasal Function; Their Bearing upon Diagnosis and Treatment. ARTHUR W. 
PROETZ, M.D., St. Louis. 
Wednesday, 8:15 P.M. 
Symposium on Injuries to the Eye and Orbit 
Clinical Aspects. Epwarp B. HEcKEL, M.D., Pittsburgh; GrorceE H. Cross, M.D., Chester, Pa.; 
E. S. SHERMAN, M.D., Newark; and H. S. Mites, M.D., Bridgeport, Conn. 
Pathological Aspects. BERNARD SAMUELS, M.D., New York. 
Compensation in Eye Injury Cases. V. A. ZimMER, Director of Workmen’s Compensation, New York. 
Prevention of Injury to the Eye. Louis H. Carris, Managing Director of the National Society for the 
Prevention of Blindness, New York. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


CLINICS IN NEW YORK HOSPITALS 


WOMAN’S HOSPITAL 


Monday 

B. H. Gorr and R. Hurp—2. Gynecological operations. 

GRETE STOHR—2. Pathological demonstration. 

FREDERICK J. MATTHEWS—3. Orthopedic clinic. 

Harriett McIntosH—4. X-ray diagnosis and therapy in 
gynecology and obstetrics. 

Tuesday 

HERMAN Grap and E. A. BuLtarp—g. Gynecological 
clinic. 

H. G. BuGBEE and staff—9. Urological clinic. 

Harriett McINtosH—12. X-ray diagnosis and therapy in 
gynecology and obstetrics. 

GEORGE GRAY Warp, L. K. P. FARRAR and W. T. KEN- 
NEDY—2. Gynecological operations. 

GRETE STOHR—2. Pathological demonstration. 

W. H. GLArFKE—2:30. Gastro-enterological clinic, relating 
to gynecology. 

E. C. Lyon and assistants—2:30. Prenatal clinic. 

H. E. ParpE—2:30. Cases of pregnancy complicated by 
heart disease. 

Wednesday 

Georce Gray Warp and L. K. P. FArrar—10._— Exhi- 
bition of cases of carcinoma of uterus that have been 
treated with radium. 

E. C. Lyon and assistants—11. Demonstration of ob- 
stetrical ward and delivery room technique. 

Harriett McIntosH—11. X-ray diagnosis and therapy 
in gynecology and obstetrics. 


Thursday 


R. M. Rawts and A. H. AtpripGe—g. Gynecological 
operations. 

H. G. BuGBEE and assistants—g. Urological clinic. 

Harriett McIntosH—12. X-ray diagnosis and therapy in 
gynecology and obstetrics. 

B. H. Gorr and R. Hurp—2. Gynecological operations. 

GRETE STOHR—2. Pathological demonstration. 

E. C. Lyon and assistants—3. Postnatal clinic. 

W. L. Carr, H. R. MixseE.t and J. F. Lanpon—3. Pedi- 
atric clinic. 

Friday 

HerMAN Grab and E. A. BuLLARD—g. Gynecological 
operations. 

E. C. Lyon and assistants—g:30. Prenatal clinic; special 
clinic for abnormal cases and lecture on antepartum 
care to clinic patients. 

J. N. NATHANSON—11. Luetic clinic. 

Harriett McIntosH—12. X-ray diagnosis and therapy. 

GEORGE GRAY Warp, L. K. P. Farrar and W. T. KEn- 
NEDY—2. Gynecological operations. 

W. H. GLarFKE—2. Gastro-enterological clinic. 

GRETE STOHR—2. Pathological demonstration. 

E. C. Lyon and assistants—3. Demonstration of obstet- 
rical ward and delivery room technique. 

Note.—Daily demonstrations “ standardized technique,” 
by the nursing staff; “keeping of records” by record 
librarian. Inspection of new outpatient clinic on Tuesday, 
Wednesday, Thursday and Friday. 


MEMORIAL HOSPITAL 
Monday 


H. E. Martin and Mr. ELtis—2. Practical demonst;.;- 


tion of aspiration biopsy of tumors. 

B. S. BARRINGER—2:30. Implantation of radium for « 
cer of the bladder. 

B. S. BARRINGER, A. L. DEAN, Jr., and R. S. FErGuso 
3. End results in the treatment of cancer of the bl 
der, cancer of the prostate and teratoma of the te: 
with exhibition of cases. 

Tuesday 


) 


W. P. HEALY—g. Radium application for cancer of uterus. 


W. P. Heaty and F. R. Smita—g:30. End results 
cancer of the uterus. 
Evita H. Quimpy—11:30. Method of determination 
the amount of radiation delivered to a specified tun 
F. E. Apatr and Dr. Pack—2. Neurogenic sarcom 
melanomas. 
R. E. HERENDEEN—3:30. Roentgen-ray treatment 
giant cell tumors of bone. 
F. W. Stewart—4. Exhibition of specimens of neu 
genic sarcomas and melanomas. 
Wednesday 
Douctas Quick, H. E. Martin and Dr. Watson 
Carcinoma of the mouth, pharynx and larynx, radii 
applications, operative procedures and end results. 
James Ew1nc—2:30. The need for organized cancer clini 
L. CRAVER—3. The treatment of lymphosarcoma, Hoi: 
kin’s disease and leukemia with exhibition of cases 
Thursday 


B. J. Ler and F. E. Aparr—g. Interstitial and extern 


application of radium for carcinoma of the breast 


Dr. HorrmMan—g. Practical demonstration of Hoffma: 


punch biopsy. 

B. J. Lee and F. E. ApaArR—1o. End results in carcino: 
of the breast. 

G. E. BINKLEY—2. Radiation therapy of cancer of 1 
rectum; implantation of gold radon seeds. 

W. B. Corey and B. L. Cotey—3. Summary of meth 


of diagnosis and treatment of bone tumors; prognosis 


based on end results. 
F. W. STEWART—4:30. Pathology of bone tumors. 
Note.—Daily exhibition of roentgen ray departme: 
radium element pack department, General Electric goo,¢ 
volt X-ray machine and constant treatment unit. 


NEW YORK HOSPITAL 
Tuesday 
James Mortey Hirzror and staff—o. 
O. S. LowsLEv—2. Urology. 
Wednesday 
EuGENE H. Poot and staff—o9. General surgery. 
O. S. LowsLEy—z2. Clinical demonstration. 


General surge: 


Thursday 
James Mortey Hitzror and staffi—g. General surge: 
Friday 


EUGENE H. Poot and stafi—g. General surgery. 


n 


















NEW YORK POST-GRADUATE HOSPITAL 


Monday 
rep H. ALBEE—2. Orthopedic surgery. 
GuORGE ANOPOL—4:30. Orthopedic clinic. 
Tuesday 

]. EastMAN SHEEHAN—g. Treatment of keloidal scars; 
eyelid ectropions; facial burns; cancer disfigure- 
ments. 

i. W. PETERSON—g. Pediatric surgery. 

JosepH F. McCartuy, CLARENCE C. BANDLER, STANLEY 

R. WoopruFF, JoserH A. HyAms, J. SYDNEY RITTER, 
SAMUEL E. KRAMER, and C. TRAVERS STEPITA—9. 
Demonstration of the new radio arc method of pro 
state and prostatic bar excision; newer technical 
methods in the diagnosis and therapy of seminal vesi- 
cular conditions. 

Mortimer N. HyAMS—1to. 
of the cervix. 

Water T. DANNREUTHER—2. Gynecological operations. 

Tuomas RussELL—2. Spinal an:esthesia. 

Joun F, ErRpMANN—2:30. General surgical operations. 

CHARLES OGILVY—4:30. Orthopedic surgery. 


Demonstration of conization 


Wednesday 

I, P. pe Caux, M.R.C.S., L.R.C.P., London, England; 
Dr. WIDENBORN, Freiburg, Germany; T. DryspALe 
BuCHANAN and CHARLES Gorvon Hryp—g. Dry 
clinic: The barbiturates and basal narcotics; compres 
sion to the lung from various surgical positions; the 
spinal curve and ether anesthesia in the lithotomy 
position; demonstration of the new Karl Connell ap- 
paratus; investigations to minimize the explosive risk 
of ethylene. 

I. W. PetersonN—g. Pediatric surgery, dry clinic. 

W. W. LasHer—11. Traumatic surgery. 

CHARLES GORDON Hryp—z2. Operations: Herniotomy, 
cholecystectomy, thyroidectomy, appendectomy. 


Stafi—4. Symposium: Liver and gall bladder. Warp J. 
MacNeEaAL: Liver changes in abdominal disease. 


Joun A. KiILiiAn: Biochemistry of liver and gall 
bladder disease. CHARLES GoRDON Heyp: Jaundice. 
Louis R. Davipson: Postoperative therapy. 

B. W. Morratt—4:30. Orthopedic surgery. 

Thursday 

rep H. ALBEE—g. Orthopedic surgery. 

Stafi—g. Dry clinic: Diseases of the breast. Warp J. 
MaAcNEAL: Fibrocystic mastitis. HeRBERT WILLY 
Meyer: Malignancies of the breast. CHARLES GOR 
DON Heyp: Surgery of the breast. WILLIAM H. Meyer. 
X-ray therapy. B. A. GoopMan: Glandular therapy 
in diseases of the breast. EpwArp V. DENNEEN: Pre- 
operative and postoperative therapy. 

J. W. Hinton—g. Goiter clinic. 

Josep F. McCartuy, CLARENCE C. BANDLER, STANLEY 
R. WooprurFF, JOSEPH A. HyAms, J. SypNEY RITTER, 
SAMUEL E. Kramer, and C. TRAVERS STEPITA—9. 
Demonstration, histopathology of prostate and 
vesicles; exhibition of corrosion specimen mountings 
of the latter; exhibition of methods of intravenous and 
retrograde urographic diagnosis. 

Joun J. Moorneap—2. Traumatic surgery. 

GEORGE ANOPOL—4:30. Orthopedic surgery. 

Friday 

J. EAstMAN SHEEHAN—g. Nasal disfigurements, con- 
genital or acquired, elements all present; nasal dis- 
figurements involving loss of elements. 

Tuomas H. CHerry—g. Gynecological operations. 
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Staff—o9. Symposium: Diseases of the thyroid. RatpH R. 
Moo tten: Classification of goiter. JAMEs J. FLem- 
ING: Iodine in goiter. Pattie A. MacGutre: Pre-op 
erative and postoperative therapy. CHARLES GoRDON 
Heyp: Hyperthyroidism. Watpven E. Muns: The 
heart in hyperthyroidism. RryNno_ty CHurcu and 
Dr. MEEKER: Thyroiditis and Reidel’s struma. 

FE. W. PerersoN—g. Pediatric surgery. 

WALTER T. DANNREUTHER—10. Gynecology. 

HENRY H. Ritter—t1r. Traumatic surgery. 

WALTER T. DANNREUTHER—2. Gynecological operations 

Ik. C. BRENNER—2. Surgical clinic, lantern s'ides 

J. F. ERpMaANN—2:30. General surgery. 

CHARLES OGILVY—4:30. Orthopedic surgery. 


FIFTH AVENUE HOSPITAL 
Monday 
BENJAMIN S. BARRINGER and staff—z. 
tions and demonstration of cases. 
Tuesday 
FREDERIC W. BANCROFT—g. Duodenal ulcer operation. 
Cuar_es F. TENNEY—10. Medical treatment of duodenal 
ulcer. 

FREDERIC W. BANcROFT—1I0. Surgical treatment of duo- 
denal ulcer. 
Lewis G. CoLE—to. 

ulcer. 
FRANCES SHIELDS—10. Prenatal clinic. 
Leon S. Loizeaux and staffi—2. Demonstration of de 
livery room technique. 
Wednesday 
DonaLp GorpoN—g. Fracture clinic; treatment of frac 
tures ina general hospital. 
B. B. PALMER and M. W. Carr—2. 
treatment ef fractured jaws. 
Thursday 
KINGSLEY RoBerts—g. Abdominal operations; bacterio 
logical studies of normal and infected peritoneal cavity. 
FRANCES SHIELDS—1o0. Gynecological dry clinic; sterility. 
WitiiAm L. SNEED—2. Orthopedic operations and demon 
stration of cases. 
Leon S. Lorzeaux and staff—2. 
livery room technique. 
FrepERIC W. Bancrort—2. Dry clinic; Cancer of the 
large bowel, surgical treatment and follow-up. 
Rospert I. Pounp—2. Radiological diagnosis of cancer 
of the large bowel. 


Urological opera 


Radiological diagnosis of duodenal 


Dental prophylaxis; 


Demonstration of de 


Friday 
FREDERIC W. Bancrort and M. STANLEY-BROWN—9g. 
General surgical operations; demonstration of post 
operative thrombosis and embolism. 


MEDICAL CENTER 

(Babies, Neurological, Presbyterian and Sloane 
Hospitals 

Monday 

Urological operations. 
Tuesday 

g. Gynecological clinic. 
Wednesday 

Surgery of the breast. 
Thursday 
Forpyce B. St. JoHN—o. Surgery of the 

duodenum. 


J. BENTLEY SQUIER—2. 
BENJAMIN P. WATSON 
Hucu AUCHINCLOSS—9. 


stomach and 


Friday 


WILLIAM DarRAcH—g. Fracture clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


NEW YORK POLYCLINIC HOSPITAL 
Monday 


Louis J. Laptin—1:30. Gynecological operations. 

FRANK C, YEOMANS—1:30. Operative proctology. 

D. A. SIncLAIR—3. Urological operations. 

J. Prescorr Grant—3. General surgical operations. 

F. C. KELLER—4:30. Dry clinic: Surgical anatomy. 
Tuesday 

Matcotm CAMPBELL—9. Operative gynecology. 

Haro_p D. MEEKER—11. General surgical operations. 

Jerome M. LyncH—1:30. Operative proctology. 

Ross McPHERSON—3. Obstetrical clinic. 

Joun J. Nutt—4:30. Orthopedic operations. 


Wednesday 
GEORGE B. LEE—9. Gynecological operations. 
A. E. SELLENINGS—11. General surgical operations. 
Epwarb L. KELLOGG—1:30. Gastroenterology. 
J. J. VALENTINE—3. Urological operations. 
CHARLTON WALLACE and Tourick NicoLa—4:30. Ortho- 
pedics. 
Thursday 
D. W. Tovey—g. Operative gynecology. 
Joun J. McGratu—1r1. General surgical operations. 
HERBERT C, CHASE—1:30. General surgical operations. 
Everett M. Hawks—3. Obstetrics. 
J. E. HAMMETT—4:30. Dry clinic: Surgery of tongue. 


Friday 
Ropert L. McCreapy—g. Operative gynecology. 
ROBERT E. BRENNAN—11. General surgical operations. 
W. V. HEALEY—1:30. Fracture clinic. 
HERBERT B. REECE—3. Operative urology. 


CITY HOSPITAL 
Monday 
E. F. KILBANE—2. Genito-urinary surgery 
Tuesday 
L. W. CrossMAN—2. General surgery. 
G. E. BINKLEY—2. Rectal surgery. 
Wednesday 
E. M. Cotre—2. Gynecology. 
J. B. CLarK—2. Genito-urinary surgery. 
J. E. Futp—z2. Orthopedic surgery. 
Thursday 
L. W. CrossMAN—2. General surgery. 
Friday 
FE. W. PrnknamM—z. Gynecology. 
J. R. Lisa—z2. Pathological conference. 


LINCOLN HOSPITAL 
Tuesday 
Kirsy Dwicut and B. SHERWIN—g. General surgical op- 
erations. 


E. T. Hutt—g. Gynecological operations. 


Wednesday 
E. D. TRUESDELL and C. S. RoGERs—g. General surgical 
operations. 
P. H. WittiamMs—g. Gynecological operations. 
G. GOTTLIEB—2. Roentgenology. 
Thursday 
G. AuFrricut and J. FrRrEpMAN—9. Plastic surgery. 
Friday 
E. J. Davin—g. Gynecological operations. 
Kirsy Dwicut and stafi—1o. General surgery. 


BELLEVUE HOSPITAL 
Monday 
Witiiam T. Doran and associates—2. 
ease. 
A. R. STEVENS and staff—2. Demonstration of urologica 
cases. 


Gall-bladder dis 


Tuesday 
Russet H. PATTERSON—g. General surgery. 
ARTHUR M. Wricut and staff—o. General surgery. 
ARTHUR S. McQUILLAN and EuGENE BEcK—g. Diseasi 
of the thyroid. 
F. C. HoLpEN and staff—g. Gynecological clinic. 
IRA KapLaN and staff—g. Treatment of malignancies }\ 
radiation. 
A. R. STEVENS and staff—2. Urological operations. 
Wednesday 
Joun E. Sutton—g. General surgery. 
ARTHUR M. WricuT and staff—g. General surgery. 
F. C. HOLpEN and staff—9. Gynecological clinic. 
IRA KAPLAN and staff—9. Treatment of malignancies b; 
radiation. 
KENNETH M. Lewis, I. E. Srris and Lester BREIDES 
BACH—2. Fracture clinic. 
A. R. STEvENs and staff—z2. Urological clinic. 
Thursday 
Staff, second surgical division—g. General surgery, dry 
clinic. 
Joun H. Morris and Joun V. BonrEr—g. Chest surgery 
KENNETH M. Lewis—g. Varicose veins clinic. 
GeorcE D. Stewart, ArTHUR M. Wricut and staff 
11:30. General surgery, dry clinic. 
Friday 
Cart G. BurpickK—g. General surgery. 
GEORGE D. STEWART, ARTHUR M. Wricat and staff—r1 
General surgery. 
James W. Hinton—2. Gastro-intestinal clinic. 
A. R. STEVENS and staff—z2. Urological operations. 
ST. LUKE’S HOSPITAL 
Tuesday 
Watton Martin—g. General surgery. 
Joun DovucLas—g. General surgery. 
Wednesday 
H. H. M. LyteE—g. General surgery. 
FRANK S. MATHEWS—g. General surgery. 
Thursday 
Epwarp J. DoNovAN—g. General surgery. 
Wittram F. MacFee and Epwarp D. TrRuEsDELL—9 
General surgery. 
Friday 
Morris K. SmitH—g. General surgery. 
Henry G. BuGBEE—g. Genito-urinary surgery. 
MATHER CLEVELAND—2. Orthopedic surgery. 
LYING-IN HOSPITAL 
James A. Harrar, C. F. Jettincuaus, L. A. WinG, M 
ROsENSOHN, W. H. Hawkins, K. B. STEELE, F. R 
SmitH, J. A. O’REGAN, N. B. Sackett, J. T. SHER 
MAN, W. C. Gopparp and R. L. Craic—g, daily. Ob 
stetrical clinics and laboratory demonstrations. 


ST. FRANCIS HOSPITAL 


F. G. EpGerton, T. H. Russet, C. J. VEJvopa and FE. A 
CAMPBELL—9, daily. General surgery and gynecology. 
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FLOWER HOSPITAL 


Monday 
CLAuDE Burrett—2. Goiter problems. 
Ear EatoN—2. Hernia clinic. 
Tuesday 
Horace AYERS—g. Tumors of the pelvis. 
Henry SAFFORD—g. Elective cesarean. 
SpriGUE CARLETON—2. Prostatic problems. 
’\LTER HALFMAN—2. Kidney tumors. 
\PHAEL LEwy—z2. Industrial surgery. 
Wednesday 
Lovis KAuFMAN—g. Hydronephritis. 
SimuEL LuBAsH—g. Kidney function tests. 
Anson H. BrncoamM—z. Orthopedic surgery. 
Mitton Witson—2. Compound fractures. 


Thursday 
Wittram F. HonAN—2. Thoracic surgery. 


Friday 

Josep H. Foses—g. General surgery. 
Wittram A. Fraser—g. General surgery. 
WittiAm P. Eckes—g. General surgery. 
GreorGE W. Lutron—2. Traumatic infections of the hand. 
E. WELLES KELLOGG—2. Obscure infections of wounds. 

Note.—Demonstrations in newer methods of anesthesia 
by Donald Brace, James Gales, and George Van Gilluwe. 


BETH ISRAEL HOSPITAL 


Monday 
Harry E. IsAAcs—2. General surgical operations. 
HerMAN SCHWARZ—2. Surgery in children. 


Tuesday 
J. Hertz—10. Gastric surgery. 
G. LANGRocK—11. Surgery in obstetrics. 
C. RuBIN—2. Gynecological operations. 
[Arcus RotHscHiLtp—2. Medical aspects of surgical 
cases. 


J. 
I. 
I 
\ 


Wednesday 

I. C. Rusin—1o. Gynecological clinic. 

A. HymMAN—11. Genito-urinary clinic. 

A. HyMAN—2. Genito-urinary surgery. 

Leo DAviporrF—2. Neurosurgical operations. 

E. D. FRIEDMAN—2. Neurosurgical clinic. 
Thursday 

M. Rosrnson—10. Gynecological clinic. 

Lyo Daviporr—11. Neurosurgical clinic. 

DeWitt STETTEN—2. General surgical operations. 

A. A. EpstEIN—2. Medical aspects of surgical cases. 

Friday 

DeWitt STtETTEN—10. Surgical clinic. 

Mryer RoBinsoN—2. Gynecological operations. 

ALFRED PLaut—z2. Pathological conference. 


JERSEY CITY HOSPITAL 
(Jersey City, N. J.) 

Tuesday 
CuarLes B. KELLEY—g. Gynecological clinic. 
S. B. SpRAGUE—2. Fracture clinic. 

Thursday 
S. A. CosGRrovE—1o. Obstetrical clinic. 
W. G. Doran—2. Fracture clinic. 

Friday 
W. G. Doran—g. Orthopedic clinic: Congenital disloca- 

tion of hip, motion picture demonstration. 


NEW YORK ORTHOP-EDIC HOSPITAL 
Monday 
ALAN DEF. Situ and staff—2. Out-patient clinic. 
Tuesday 
Russet A. Hisss and staff—g9. Ward rounds and post- 
operative clinic. 
RusseLtt A. Hisss, BenJAMIN P. FARRELL, HALFORD 
HALLOCK and staff—z2. Out-patient clinic. 
Wednesday 
RusseEtt A. Hipps,; BENJAMIN P. FARRELL and staff—o. 
Orthopedic operations. 
ALAN DEF. Situ and staff—2. Out-patient clinic. 
Thursday 
Russe. .A. Hrpss and staff—g. End results of spine, hip, 
knee, ankle and shoulder fusion for tuberculosis. 
BENJAMIN P. FARRELL, HALFORD HALLOCK and staff—2z. 
Out-patient clinic. 
Friday 
Russe_t A. Hrpes, BENJAMIN P. FARRELL, ALAN DEF. 
SMITH, HALFoRD HALLOcK and Joseru C. RissER—o. 
Spine fusion for tuberculosis and scoliosis; hip and 
knee fusion for tuberculosis; open reduction of con 
genital dislocation of hip. 
RussELL A. Hipps, BENJAMIN P. FARRELL, ALAN DEF. 
SMITH and staff—z. Out-patient clinic. 
Daily 
Drs. HALtBacn, HowortH and SAUNDERS. 
anatomical and pathological specimens. 
A. B. Fercuson. Photographs and X-rays illustrating 
special X-ray technique. 
MOUNT SINAI HOSPITAL 
Monday 
RoBert T. FRANK and staff—2. 
vagina. 
RICHARD LEWISOHN—2. 


Exhibit of 


Plastic operations on the 


Blood studies in jaundice cases. 
Tuesday 
A. A. BerG and staff—g. Gastro-intestinal surgery. 
Epwin Breer and staff—2. Genito-urinary surgery. 
HAROLD Neunor—2. Demonstration of thoracic cases. 
W. Harris—2. Radiotherapy of surgical diseases. 
Wednesday 
Puitie W. NATHAN and staff—g. Orthopedic surgery. 
GEORGE BAEHR and PauL KLEMPERER—3:30. Pathologi- 
cal demonstration. 
Thursday 
RicHARD LEWISOHN and staff—2. Thyroid surgery. 
Rosert T. FRANK—2. Reconstruction of vagina; demon 
stration of female sex hormones, blood and urine tests. 
LEOPOLD JAcHES and staff—2. Roentgenological aspects of 
surgical diseases. 
Friday 
Paiie W. NATtHAN—g. Demonstration of orthopedic 
cases. 
Haroip NEvnHoF and staff—z2. Chest surgery. 
DETENTION HOSPITAL 
Tuesday 
Epwarp C. BRENNER or HARRY V. SPAULDING—9. 
cological operations. 
Thursday 
Epwarp C. BRENNER or JOSEPH FuLp—g. Gynecological 
operations. 


Gyne- 
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ROOSEVELT HOSPITAL 
Monday 
James I. RusseLL—z2. General surgery. 
Henry W. Cave—z2. General surgery. 
Tuesday 
ALFRED STILLMAN—g. General surgery. 
Howarp C. TayLor—g. Gynecology. 
Convict CuTLER—10. General surgery. 
Wednesday 
Kirsy DwicHt—9. General surgery. 
TuHomAS PEIGHTAL—g. Gynecology. 
GRANT P. PENNOYER—10. General surgery. 
Thursday 
Witi1amM C. WuitE—9. General surgery. 
Howarp C. Taytor, JR.—9. Gynecology. 
Howarp A. PATTERSON—10. General surgery. 
Friday 
Epwarp F. Kirsane—g. Urology. 
MISERICORDIA HOSPITAL 
Monday 
F. W. Sovak—2. Gynecology. 
Tuesday 
AnTHONY H. HarrIGAN—g. General surgery. 
Wednesday 
Rosert E. BRENNAN—g. General surgery. 
Jacos HEcKMANN—2. General surgery. 
Thursday 
Epwarp F. KirpANE—9. Genito-urinary surgery. 
ALEXANDER H. ScHmitt—z2. Obstetrics. 
Friday 
Francis E. BuTLER—g. Orthopedics. 
Gaston A. CarLucci—2. General surgery. 
GOUVERNEUR HOSPITAL 
Monday 
General surgery. 
Tuesday 
Wituram V. HeaLteEy—o. Fracture clinic. 
Epwarp L. KELLoGG—z2. General surgery. 
Wednesday 
Witiram A. KELLoGG—9. General surgery. 
Wituiam H. W. Knire—ro. Obstetrics. 
Puitip M. GRausMAN—2. General surgery. 
Thursday 
Josepu GrrspANSKy—g. General surgery. 
ALBERT IE. SELLENINGS—2. General surgery. 


Tuomas H. RussELL—2. 


MONTEFIORE HOSPITAL 
Monday 


Jutius GorresMAN, Maurice Lenz and J. M. ZIEGLER—2. 


Cancer clinic. 
Tuesday 
P. W. NATHAN—9:30. Orthopedic surgery. 
Wednesday 
HaroL_p NEuHOF—2:30. Thoracic surgery. 
Thursday 


IrA COHEN—2. Neurosurgical operations. 


ST. VINCENT’S HOSPITAL 
Tuesday 
Epwarp L. Keyes and stafi—g. Urological clinic. 
GEorGE R. StuartT—g. General surgery. 
FraNK N. DEALY—g. General surgery. 
Witi1am G. Doran—g. Fractures. 
Wednesday 
RayMonpD P. SULLIVAN—g. Surgical clinic. 

Wit1aM M. Forp, W. Kructer, J. McGrartn, J. Hr 
nessy and A. Racci—g. Gynecological clinic. 
Witiiam G. Doran—2z. Orthopedic clinic. congenital «is 

location of hip. 
Thursday 
GEORGE DAvip STEWART—9. General surgical operations 
ARTHUR M. WricHT—g. General surgical operations. 
Epwarp A. Kinc—g. General surgical operations. 
Louis F. SANMAN—2. Transfusion. 
Friday 
Witi1am M. Forp, W. KruGLer, J. McGratn, J. Hi v- 
NEssy and A. RaccI—g. Gynecological clinic. 
CONSTANTINE J. MAacGuireE—g. Surgical demonstrati:1 
of cases. 
HARLEM HOSPITAL 
Monday 
Staff—2. Conference on pathology and surgery. 
Tuesday 
H. C. Fak and staff—9. Gynecology. 
SIDNEY ADLER—2. Rectal diseases. 
Wednesday 
Joun F. Connors, J. WisHNER, L. Wricut and J. Stirs 
BUCK—g. Traumatic surgery. 
Thursday 
. B. EtsBerc and C. CasassAa—g. General surgical clini 
A. M. Sata and B. N. Berc—z. Surgical pathology. 
Friday 
. C. FaALkK—g. Diagnostic gynecology. 
*, KASSEBOHM—2. Obstetrical clinic. 


FORDHAM HOSPITAL 


Monday 
. G. ForMAN—z2. General surgical operations. 


Tuesday 
. MaRTON—2. General surgical operations. 
Wednesday 
*. R. CuNNIFFE—2. General surgical operations. 
Thursday 
S. W. BoorsteErn—g. Orthopedic operations. 
ALEXANDER NICOLL—2. General surgical operations. 
Friday 
J. H. Tetrarr—g. Obstetrical operations. 
Rk. Emmet WALsH—z2. General surgical operations. 


MIDTOWN HOSPITAL 


Wednesday 
J. Swney RitTER-9:30. Urological clinic. 


Thursday 
Louis Marton—g. General surgery. 
Friday 
Martin J. SynNott—4. Proctological surgery. 
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RECONSTRUCTION HOSPITAL 


Monday 
£. A, DooLEy—2. Fractures of the forearm. 
}. GOLpBLATT—3. Fractures of the femur. 
i]. M. BerGAmMini—4. Fracture return clinic. 
Tuesday 
J. J. MoornEap—g. Traumatic surgery, ward rounds. 
(1. H. Rirrer and staffi—2. Traumatic surgery, operative. 
Hi. M. BeRGAMINI—2. Traumatic surgery, operative. 
\V. D. Luptum, Jr.—2. Traumatic surgery, dry clinic. 
Wednesday 
W. W. LasHer—g. Injuries of the knee. 
C. A. PeTERSON—10:30. Head and spine injuries. 
Friday 
k. G. Hansson and Harotp M. Herrinc—g. Physical 
therapy. 
BROAD STREET HOSPITAL 


Monday 
CHARLES GOODMAN—2. Vascular surgery. 
Gustav TrecK—4. Sinus operations. 
Tuesday 
BENJAMIN TrLTON—10. General surgery. 
WILLIAM KELLOGG—2. Gastro-intestinal surgery. 
Wednesday 
A. J. WALSCHEID—10. Gynecology. 
Maurice MELTzER—2. Genito-urinary surgery. 
Thursday 
Frep DuNN—10. Oral surgery. 
FreD H. ALBEE—2. Orthopedic surgery. 
Friday 
Pot CoryLLos—1o. Thoracic surgery. 
Max BarucH—2. General surgery. 
T. X. SULLIVAN—4. General surgery. 
HOSPITAL FOR RUPTURED AND CRIPPLED 
Tuesday 
Cart G. Burpick and staff—o. Hernia operations. 
ARMITAGE WHITMAN and staff—2. Dry clinic: Adduction 
treatment of fractures of the neck of femur. 
Wednesday 
l'ENWICK BEEKMAN and staff—g. Hernia operations. 
W11u1AM B. Cotey and Brabtey L. CoLEy—2. Dry clinic: 
Bone sarcomas. 
Thursday 


Percy W. RoBErts, WILLIAM L. SNEED and staff—g. Or- 
thopedic clinic. 
Joun Ek. McWuorteErR—2. Pathological demonstration of 
bone tumors. 
Friday 
WILLIAM L. SNEED and staff—g. Orthopedic operations. 
KNICKERBOCKER HOSPITAL 
Monday 


Puitre D. ALLEN—2. Blood transfusion, Tindermann 
method. 
Tuesday 
W. A. FRasER—g. Gynecological clinic. 
H. J. SuettEy—z2. General surgery. 
Wednesday 
PAuL C. Morton—g. General surgery. 


HOSPITAL FOR JOINT DISEASES 


Tuesday 
P. M. GrausMAN—g. General surgery. 
Harry GOLpDMAN—10. Proctological surgery. 
H. L. JArFE—11:30. Pathology. 
A. J. BELLER—2. General surgery. 
MILTON BODENHEIMER—2. General surgery. 
Wednesday 
H. L. FRAVENTHAL, LEO MAYER and M. M. PomMERANz—o. 
Orthopedic clinic, operations and demonstration of 
cases; roentgenological demonstration of bone lesions 
Thursday 
Paut W. AscHNER—9g. Urological surgery. 
ARTHUR STEIN—10. Gynecological surgery. 
M. M. PomEeraAnz—11. Pyelography. 
Friday 
H. FINKELSTEIN—g. Orthopedic operations. 
SAMUEL KLEINBERG—10:30. Demonstration of 
pedic patients. 


METROPOLITAN HOSPITAL 


Monday 
J. H. Foes and staff—z2. General surgery. 


ortho- 


Tuesday 
SPRAGUE CARLETON and staff—r1o. Genito-urinary surgery. 
W. F. Honan and staff—2. Thoracic surgery. 
Wednesday 
H. B. Sarrorp and stafi—1o. Gynecology. 
R. F. Warp and stafi—2. General surgery. 
Thursday 
W. A. FRASER and stafi—2. General surgery. 
Friday 
A. H. Brycuam and staff—1o. Orthopedic surgery. 
L. C. SALIsBuRY and staff—2. General surgery. 


LENOX HILL HOSPITAL 
Tuesday 
FRANK R. OASTLER and staff—o. 
FRANK R. OASTLER and staff—z. 
Wednesday 
DEWITT STETTEN and staff—o. General surgical clinic. 
CarRL EGGERs and staff—2. General surgical clinic. 
Thursday 
HERMAN FIscHeER and staff—g. General surgical clinic. 
Otto H. Pickwarpt and staffi—2. General surgical clinic. 
Friday 
Percy H. WILtiAMs and staffi—o. 
Percy H. WILLriAMs and staff—z. 


Gynecological clinic. 
Gynecological clinic. 


Gynecological clinic. 
Gynecological clinic. 
STUYVESANT SQUARE HOSPITAL 
Tuesday 
ALBERT S. Morrow—g. Cancer clinic, operative. 
Wednesday 
RoBert H. KENNEDY—g. Cancer clinic, operative. 
Thursday 
ALBERT S. Morrow—g. Follow-up clinic on results in 
cancer patients. 
Friday 
Ropert H. KENNEDY—g. Follow-up clinic on results in 
cancer patients. 








MORRISANIA HOSPITAL 


Tuesday 
J. Lewis AMsteR—g. General surgical clinic. 
Juttus J. VALENTINE—2:30. Urological surgery. 
Wednesday 
Epwin A. Spres—g. Fractures. 
J. Lewis AMsTER—2:30. General surgical clinic. 
5. F. WEITZNER—2:30. X-ray demonstration. 
Thursday 
E.R.CUNNIFFE—9. Thyroid surgery. 
GEORGE MILANI—2:30. General surgery. 
Friday 
Epwin A. Spres—g. Operative skeletal surgery. 
BRONX HOSPITAL 
Tuesday 
A. O. WILENSKky—2. General surgery. 
Wednesday 
Leo BuERGER—g. General surgery. 
SmNEY Conn—g. General surgery. 
Friday 
StpNey CoHN—g. General surgery. 
A. O. WILENSKy—2. General surgery. 


ST. MARY’S HOSPITAL 


Tuesday 

C. E. Farr—g. Undescended testis in children 
Thursday 

Epwarp D. TruEspELL—g. Hare-lip and cleft palate. 
Friday 


Lucius A. Winc—g. Congenital deformities. 
FRENCH HOSPITAL 


Tuesday 


P. R. Turnure, L. M. Atorsrn, M. I. BLrank, H. C. FALK 


and staffi—g9. General surgery. 


Wednesday 


L. G. Corr and P. R. TuRNuRE—9. Surgical and X-ray 


clinic. 
CANCER INSTITUTE 
Tuesday 
Ira I. KAPLAN—2. Cancer clinic. 
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LEBANON HOSPITAL 


Tuesday 


Harry ARANOW, A. J. RonGy and EpwArp SCHNAPER—». 


Gynecology. 
Wednesday 


MILTON R. BooKMAN, Puitip M. GrausMaN, L. Mitre 


KAHN and HENRY RotH—g. General surgery. 


Thursday 
Harry ARANOW, A. J. RoNGy and EDWARD SCHNAPER- 
Gynecology. 
Friday 


Mitton R. BookMaN, Putte M. GravsMan, L. M111) 
KAHN and Henry Rotu—g. General surgery. 


BEEKMAN STREET HOSPITAL 


Tuesday 
ROBERT KENNEDY and H. HEyt—g. Fracture clinic. 
Wednesday 
RALPH CoLp—g. Operative hernia clinic. 
Thursday 


W. Watters and W. Swirt—g. Orthopedic operations. 
Friday 
SrcmunbD MaGcE and RoBErT FINDLAY—9. Fracture round 
JEWISH MATERNITY HOSPITAL 
Tuesday 
N. Ratnorr and staff—1o. Obstetrical clinic. 
N. Ratnorr and staff—2. Obstetrical operations. 
Wednesday 
S. J. ScaDRON and staff—1o. Obstetrical clinic. 
S. J. ScADRON and staff—2. Obstetrical operations. 
Thursday 


E. G. LANGROcK and staff—1o. Obstetrical clinic. 
E. G. Lancrock and staff—z. Obstetrical operations. 


CORRECTION HOSPITAL 
Tuesday 
Epwarp C. BRENNER—2. General surgery. 
Wednesday 
GezA GREENBERG—g. Genito-urinary surgery. 
Thursday 


Epwarp C. BRENNER or M. O. Macip—z. Gynecologic: 
operations. 


SPECIAL CLINICS FOR BROOKLYN-LONG ISLAND DAY—WEDNESDAY 


NORWEGIAN LUTHERAN HOSPITAL 


E. Ferris, E. Skectton, D. Livincstone, L. Stork, P. 
Patou, B. Harris, J. H. B. Down, G. Hunter, and 
J. J. Masterson—g. General surgical, gynecological 
and orthopedic operations; ward rounds; X-ray ex- 


hibit. 


E. Ferris—2. Treatment of fractures by open and closed 


reduction. 


D. LivincstoNE—2:30. Hypertrophic pyloric stenosis in 


newborn. 
E. SkeELTON—3. Perforated peptic ulcers. 


B. Harris—3:30. Management of cervical stenosis in 


labor. 
P. PLarou—4. Spinal anesthesia. 


BUSHWICK HOSPITAL 


G. H. Reicuers and staff, P. E. Smita, G. KASsPER a! 
staff, and H. W. Benorr—o and 1. General surgi: 
operations. 

W. E. Lrppop and staff and H. W. DANGLER—g. Gyn: 
cological operations. 

NATHAN ADLER—10. Emergency obstetrics. 

Rk. C. WeitHas—11. Genito-urinary operations. 

B. F. Maccio—11. Treatment of fractures. 

W. E. Lippotp and S. ScuussHErm—z2. Spinal anesthes 
follow-up clinic. 

M. WEIssBERG and Emit Kocu—z2. Pathological co 
ference. 
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LONG ISLAND COLLEGE HOSPITAL METHODIST EPISCOPAL HOSPITAL 
Department of Urology Staff—o a.m. and 2 p.m. Operative and dry clinics. 

1.S. Reap. Resection of infected renal calyx with stone. C. H. Goopricu and R. F. SermeNsTICKER. End results 
‘\. Harris. Nupercain anesthesia in urology. following goiter operations. 
lL. SeNGER. End results in ureterosigmoidostomy. H. T. Lancwortuy. Tumors of the kidney. 
(;.. Horton. The prostate and vesicles asfociin arthritis. H.K. Brett. Acute osteomyelitis. 
\v. B. Tatum. Stricture of the female urethra. D. E. McKenna. Dislocation of cervical vertebra, exhibi 
». C. Fert. Idiopathic scrotal gangrene. tion of case. 
. K. MorGan. Five years experience with vas resection. K. J. Browper. Management of peripheral nerve injuries 
' C. Farrow. Resection of urethral diverticulum. with end results and exhibition of cases. 


CLaupbE C. Ketty (Hartford). Plastic surgery, lantern 
slide demonstration. 

FRED RANKIN (Mayo Clinic). Dry clinic. 

S.G. CLARK. Ectopic pregnancy rupturing into the sigmoid. 

J. H. Buiss. Réle of calcium metabolism in hyperthyroidism. 

J. A. Timm. Injection treatment of varicose veins. 


Department of Obstetrics and Gynecology 
\.C. Beck. End results in eclampsia. 
\. A. Jewetr. Complications of fibroids. 
Gorvon Gipson. Prolapse of the uterus. 
H. B. MatrHEws. Ectopic gestation in women over thirty- 
five years of age. 


SA. WoLre. Sarcoma of the uterus. Symposium on Gall-Bladder Disease 

G. W. PHELAN. Seminoma of the ovary. O. P. SCHOENEMANN. Anatomy of biliary tract. 

3. A. Harris. Complications of ovarian tumors. E. B. Smita. Pathology of gall bladder and liver. 

IS. Wetton. Congenital atresia of the vulva. H. Granam. Early operation for acute cholecystitis. 

Ml. Gass. Intraligamentous pregnancy. RusseLt FowLer. Unusual gall-bladder cases. 

\. S$. MacGrecor. Embryonal carcinoma of the ovaryin FF, B. Cross. Pre- and postoperative use of glucose, 
a fifteen-year old girl. exhibition of cases. 

V.P. Mazzo.a. Postabortal sepsis. P. A. Renaup. Cholecystectomy without drainage. 


S. KamiNEsTER. Aschheim-Zondek and similar tests. S $i Obs ics 
M. V. ARMSTRONG. Management of occipitoposteriors. Symposium on Obstetrics 
O. P. Humpsrone. Ccesarean section in the treatment of 


Department of Surger ; : 
- gery bleeding during pregnancy. 


I. GOETSCH. Preparation of patients with hyperthyroid- R. M. Beacu. Medial versus lateral episiotomy, moving 
ism for operation, factors of safety with especial refer- picture demonstration. 
ence to the use of iodine. H. B. Mattuews. Management of pregnancy in the 


R.F. BarBer. Testforcirculatory efficiency in extremities. presence of pulmonary tuberculosis. 
S. P. BartLey. Complications and dislocations of the yy, W. Maves. Vaginal versus rectal examinations in 


shoulder joint with end results. F " relation to obstetrical morbidity. 
A. GoretscH. Results of combined treatment with X-ray 
and the administration of Lugol’s solution in early CUMBERLAND HOSPITAL 


hyperplasias of the thyroid. 

R. F. Hartor. The surgical treatment of bilateral em- 
pyema. 

B. M. CasseLt. Thyroductal anomalies, pathology and 
surgical treatment. 

E. J. BRowpeEr. Diagnosis and treatment of brain abscess. 

E. P. DuNN. Suppurative mediastinitis, presentation of a 
case. 

D. A. Mutvinitt. Malignancy of the thyroid gland, re- 
port on a study of 27 cases. 

E. J. Grace. A study in tissue culture, 45 malignant and 
non-malignant tumors. 


H. WIkLte—o:15. Peri-arterial sympathectomy, moving 
picture demonstration. 

Joun Gainey and staff—go:15. General surgical opera- 
tions. 

J. E. Jennrncs and Merritt N. Foote—g:30. General 
surgical clinic. 

Fuap I. SHATARA—10:30. Demonstration of the Russell- 
Balance traction apparatus for treatment of fractures 
of femur, with exhibition of patients; review of the in- 
jection treatment for varicose veins as compared with 
operative treatment, exhibition of patients; general 
surgical operations. 

ST. JOHN’S HOSPITAL MerRILL N. Foore and staff—1o:30. General surgical 
(Long Island City) operations. 

Wituiam J. Lavette, S. Kien and staff—o9. Gastro- Joun E. JENNINGS—11:30. General surgical operations. 

enterostomy for duodenal ulcer; treatment of fracture MERRILL N. Footer and M. J. Fetn—11:30. Histopathol 


of femur by open reduction. ogy of goiter. 
Joun McMauon and staffi—9. Abdominal section for de- H. W1IKLr and staff—11:30. General surgical operations. 
formed pelvis. Joun Gainry—12. Surgery for the cancer patient, analy- 
J. Paut McHucu, M. Wernstein and staff—11. Hys- sis and end results. 
terectomy for fibroma of the uterus; re-amputation M. J. Frein—2. Gross pathology as related to the surgeon, 
for thrombophlebitis obliterans. specimens, lantern slides. 
GrorcE C. BionpI—11. Prostatectomy, second stage op- JOHN E. Jennincs, MERRILL N. Foote, CuHester Davip- 
eration. son and JoHN GAINEY—2. Demonstration of inter 
Dennis E. McMauon, I. L. Stern and staff—r1. Chole- esting cases. 
cystectomy for gall-bladder disease; thoracotomy by ROBERT KINLOCK—2:30. Transplantation of the ureters 
closed method for empyema. with exhibition of patients. 
Henry P. MeNcKEN—1. Unusual obstetrical cases; use FREDERICK ELt1oT—3. Radiography as related to general 
of high forceps. surgery, diagnosis and prognosis discussed and illus- 
trated by moving pictures; head, neck, chest, abdo- 
NASSAU HOSPITAL men and fractures; especial reference to intestinal 
(Mineola) obstruction. 


Staff—g. General surgical operations. CHESTER DAvipsoN—4. Surgical treatment of unusual cases. 
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ST. MARY’S HOSPITAL 


Staff—9. Operative clinics in general surgery, gynecology, 
urology, proctology, and orthopedics. 

Staff—o and 2. Dry clinics. 

R. B. ANDERSON. Urological cases. 

W. V. Pascua. Gall-bladder cases; abdominal wall in- 
fections. 

W. Morrrier, Jr. Importance of blood chemistry in 
surgery. 

W. E. McCottom. Diabetes in surgery. 

A. W. Martin Marino. Hirschsprung’s disease; chronic 
ulcerative colitis. 

Epwarp P. Dunn. Thyroid disease. 

D. E. Wetcu. Tendon suture. 

Cuartes H. Lovcuran and C. A. Noran. Improved 
methods in blood matching. 

J. Rizzoand H. Mureny. Injection treatment of varicose 
veins. 

P. J. DuLLIGAN. Vincent’s angina; granulocytis angina; 
gas bacillus infection. 

FE. J. Cronin. Unusual complications in acute appen- 
dicitis. 

FE. A. Keyes. Ovarian cyst complicating pregnancy; 
seventh cesarean. 

M. Murpuy. End results in breech cases. 

CHARLES LouGHRAN. Bandl’s ring; caesarean section. 

J. J. Cottrns. Endarteritis obliterans. 

F. W. Currin. Diseases of the bone. 

J. P. Murpuy. Chronic synovitis of knee. 

J.P. Murpuy and E. J. Grace. Relationship of osteogenic 
sarcoma and radium poisoning. 

E. J. Grace. Graded cancer of breast and prognosis; 
tissue culture research on surgically excised neo- 
plasms. 

R. F. McNatty. Bacteriophage washings from uro- 
logical infections. 

Wituram Moirtrter, Jr. Trichomonis vaginalis infection 
in relation to gynecology. 

T. M. BRENNAN. Acute pancreatitis. 

Staff. Fracture clinic. 


JEWISH HOSPITAL 


WILLIAM LINDER, WILLIAM Wo trFson, SAm LINDER and 
staff. Cancer of the colon; operation. 

Joun Linper, A. H. Iason, Louis Bercer and staff. 
Gastric resection for ulcer and cancer of stomach. 

Henry W. Louria. Thyroid surgery. 

A. Ravicu. Lithotriptoscopy and urological operations. 

B. E. Wotrort. End results in bone grafting and elbow 
fractures. 

BENJAMIN Koven and Morris Koven, Fundamental 
laws in treatment of fractures. 

BENJAMIN KRAMER. Dietetic management of intestinal 
indigestion, calcification in vitro, moving picture 
demonstration. 

ApoLpH Bonner. Treatment of carcinoma of cervix. 

M. G. Wascu. Radiological demonstration of metastatic 
disease of bone; malignancy of bone, pre- and post- 
radiation; multiple giant cell tumor; pneumoperi- 
toneum; gastro-intestinal studies. 

Max Leperer. Demonstrations and exhibits from de- 
partment of pathology. 

I. Sanps. Varieties of brain abscess. 

M. Rosenzwetc. Aschheim-Zondek test for pregnancy. 

M. Carnes and H. Rascuorr. Pediatric, surgical and ob- 
stetrical pathology. 

W. Z. Frapkin. Portable CO2 apparatus. 

A.S. Wiener. Tests of newborn for parentage. 

M. LEDERER. Pathological conference. 

S. H. Potayes. Blood transfusion. 





WYCKOFF HEIGHTS HOSPITAL 

Joun G. Krauss, Joun Hornt, Russett S. Fow er, and 
CHARLES PrLuG—g. General surgical operations. 

J. Artuur BucHANAN—9:45. A surgical purpura. 

Leo LerKow1tz—10. Syphilis of the liver. 

ALBERT CooK—10:15. Diverticulitis. 

GEORGE ForBES—10:30. X-ray demonstration on pneu 
mothorax. 

Davip GincoLtp—10:45. Pyloric stenosis in infants. 

CarL FiscHER—11. Ruptured uterus at term; fetus in 
abdominal cavity; cwsarian section. 

Rupotr HerRIMAN—11:15. Cesarian section, moving 
picture demonstration. 

Witiiam B. RosecrANs—11:30. Fractures of the skul! 
paralysis, operation and recovery. 

CHARLES PFLUG—11:45. The more common dislocation 

WituAm BozeNnHArpTt—12. Papillo-adenoma of kidney 
metastasis in bladder one year later. 

E. C. BeERNAUER—12:15. Impetigo in obstetrical work, 
lantern slide demonstration. 

L. DREXLER—1:30. Renal carbuncle, moving pictures. 

J. G. Krauss—1:45. Foreign body in knee joint, magnet 

WitirAm Cook, KAr~t MUELLER, JRr., RupoLpH Herri 
MAN, and ArtHurR HoL_zmMAN—z2. General surgica 
operations. 

Joun Horni—2:15. Subtotal resection of stomach. 

Tuurston DEXTER—2:30. Pathology of gall bladder dis 
ease. 

CHRISTIAN JANSEN—2:45. Evaluation of the various live: 
function tests. 

ArtTHUR HoL_zmMAN—3. Anomalies of cystic and hepati: 
arteries. 

RussELL S$. FowLER—3:15. Intractable abdominal sinus 

WitiiAm Lainc—3:30. Diabetes mellitus, suppurative 
osteomyelitis of first metatarsal, surgical cure. 

Rosario MuLE—3:45. Genito-urinary cases. 


BROOKLYN HOSPITAL 


W. A. SHERWwoop, E. K. TANNER, W. H. FIE Lp, and J. B 
GIVEN, Jr.—g. General surgical operations. 

V. L. Zimerman, E. Bisnop, and W. S. SmitHo—o 
Gynecological and obstetrical operations and demon 
stration of cases. 

W. P. Ratupun and W. F. McKEennA—g. Cystoscopi: 
clinic. 

Staff—11. Demonstration of urological X-rays. 

W. A. SHERWoop and James DENTON—12. Surgical 
pathological conference. 

D. E. McKENNA—12:30. Octingetc operations and 
demonstration of cases. 

J. E. JeNNINGS—2. Dry clinic with demonstration of cases 

N. P. Ratupun and W. F. McKenna—z2. Urological! 
operations. 


CARSON C. PECK MEMORIAL HOSPITAL 


Joun F. RANKIN—g. General surgical operations. 

CHARLES S. COCHRANE and STANLEY D. BANKS—g. Ge! 
eral surgical operations. 

MERRILL N. Foote—g. General surgical operations. 

Wituiam W. Hata—g. Exhibition of specimens and newct 
laboratory tests for pregnancy. 

CHARLES EAstmonp—10. Radiographic study of gastro 
intestinal obstruction. 

H. C. Aten, R. L. Woop, and O. A. Gorpon, JR. 
Obstetrical conference on spinal anesthesia in ol 
stetrics, exhibition of cases. 

HERBERT T. WIikLE—2. General surgical operations. 

TuHEoporE L. VosseLER and CARLETON CAMPBELL— 
A study of peritonitis. 




















ST. PETER’S HOSPITAL 

Mattuew G. GoLpEN. Bronchoscopic diagnosis of dis- 
eases of the respiratory tract, lantern slides. 

T, A. McGotprick. Clinical considerations in above cases. 

CORNELIUS ScHMID. Operability in thyroid disease. 

Harry McTacukE, Arterial occlusion in cardiac arrhyth- 
mia with gangrene of an extremity; carcinoma of the 
thymus gland. 

HAROLD DENMAN. Syphilis of the lung. 

Nunzio Rint. Experiences in spinal anesthesia. 

S\MUEL ScuDERI. Pancreatic cyst. 

Louis Bercer. Clinical management of acute intestinal 
obstruction. 

JosePpH Topp. Treatment of sterility in the female with 
end results. 

\WiLrRED EGAN. Uterine fibroids—salient points in diag- 
nosis, clinical course and ultimate results. 

JosepH McGorprick. Hysterectomy. 

Witt1AM Ennis. An improved method of operative treat- 
ment in inguinal hernia. 

FREDERIC PAFFARD. Experience in management of ab- 
dominal surgical cases. 

Henry Morton. Abdominopelvic fascia in relation to 
suprapubic cystotomy. 

Tuomas M. Brennan. A study of case histories in ob- 
structive jaundice with comment on diagnosis, clinical 
course and management. 

GorpoN Gipson. Conservative treatment of pelvic in- 
flammatory disease. 

Joun E. JenniNGs. Thrombo-angiitis obliterans. 

James Suay. Postoperative pulmonary complications. 

Louts BrEGLIO. Report on a series of cases of acute em- 
pyema with conclusions. 

Henry FEmnBLATT. Types of hyperthyroidism. 

LoRNE M. Ryan. Gall-bladder disease. 

FRANK RyAN. Demonstration of urological cases. 

HerBert Fett. Demonstration of orthopedic cases 

RicHARD A, RENDICH. Gastro-intestinal diagnosis. 


NORTH COUNTRY COMMUNITY HOSPITAL 
(Glen Cove) 

A. M. BELL, W.I. Titus, G. L. Farr, and M. J. DUNNE—9. 
Obstetrical clinic. 

R. DerBY, J. W. Butmer, M. W. Jackson, G. D. Dur- 
YEA, J. L. NeuBert, and A. F. Rowsom—g:30. Gen- 
eral surgical clinic. 

E. C. Jessup, N. C. Stevens, R. E. LEAsE, E. C. Bray- 
NARD, and F, C. EpMonps—10:30. Medical clinic. 

L. D. LARIMORE—11:30. Laboratory demonstration. 


GREENPOINT AND ST. CATHERINE’S HOSPITALS 


FRANK D. JENNINGS and FRANK TarsNeY. Demonstra- 
tion of “pelvic hammock,” a new device for rhythmic 
traction in the treatment of fractures. 

Joun M. ScANNELL. Demonstration of method and tech- 
nique of blood transfusion. 

FRANK D, JeNNiNGS. Consideration of inguinal hernia. 


QUEENSBORO SURGICAL SOCIETY 


Special meeting at 3:30 p.m. in the building of the Queens 
County Medical Society, 112 Queens Boulevard. 

Epwarp L. Keyes. The principles of prostatic surgery. 

Henry W. ScHoENECK. Operative obstetrics with demon- 
stration by motion pictures. 


HOUSE OF ST. GILES 


CHARLES D. Naprre and Joseru B. L’Eptscopo—z. Ex- 
hibition of orthopedic cases. 
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ST. JOHN’S HOSPITAL 


GLEN R. MacLacHLAn—g. Report on breech deliveries. 
CuaRLES W. MUELLER—10. Management of placenta 


previa. 

CAMERON DuNCAN—10:30. Cervical dystocia in elderly 
primipara. 

ALFRED W. WHITE—11. Resumé of two years obstetrical 
work, 


Onstow A, GorpoN—11:30. Discussion of ward cases. 

GrorGE R. MarsH—12. Clinical study of inguinal hernia 
with end results. 

STANLEY B. THomAs—z. Cancer of the rectosigmoid, 
choice of operation. 

RoBert B. ANDERSON—2:30. Is nephrectomy indicated 
in the unilateral closed tuberculous kidney? 

Joun E. JENNINGS—3. Surgery of the terminal ileum. 

Aucustus Harris—3:30. A general consideration of 
fibrous vesical neck obstruction. 

G. Frank SAmmis—4. Consideration of full thickness 
(tube) graft and fascial transplant. 

WarreN L. DurrieLtp—4:30. Clinical review of cases of 
pericolic membranes. 

CONEY ISLAND HOSPITAL 

J. Eart Mites. Tubal insufflation with abdomen open. 

GrorGE WEBB. Skeletal traction. 

D. A. McATEER. Traumatic shock. 

Putte GOLDSTEIN. Residual peritonitis. 

PAUL WESENBERG. Difficult labor. 

ArtHuR C. Graves. Conservative methods in obstetrics. 

Witiram B. Tatum. Management of ruptured kidney. 

Ray M. Bow es. Suprapubic vs. perineal prostatectomy. 

A. J. MENDELSOHN. X-ray demonstration of bone tumors. 

LUTHERAN HOSPITAL 

A. VON P. FARDELMANN—10. Hypertrophic pyloric steno- 
sis in infants—history, diagnosis, treatment, and re- 
sults; presentation of cases. 

WALTER LyNN—10:30. Operative gall bladder mortality. 

DELFINO MAscoLo—11. Subphrenic abscess; cases. 

PAuL RatA—11:15. Fibromata of intestines, pathological 
and lantern slide demonstration. 

VINcENT BARBER—11:30. Lipoma of intestine causing 
intussusception. 

Emit F. Kocu—z2. Pathological demonstration. 

H. C. EtcHAcKER—2. Discussion of eclampsia. 

HEINRICH WEHRBEIN and ALBERT L. VOLTz—2:30. In- 
teresting types of urinary tract pathology. 

V. GIANTIERI—2:30. Leucorrhea. 

ALBERT L. VoLtz—2:30. X-ray demonstration: Types of 
mastoids roentgenologically considered; chest dif- 
ferential diagnosis, X-ray diagnosis; X-ray diagnosis 
of bleeding ulcer by use of hydrogen peroxide (Dr. 
L. Dinken method, Berlin); unusual cases of general 
interest. 

H. C. ErcuHAcKER—2:45. Caesarean section, review of cases. 

CAMERON DuncAN—3. Uterine bleeding; lantern slide 
demonstration. 

FLUSHING HOSPITAL 
(Flushing) 

J. S. THomas—g:30. General surgical operations. 

A. S. Lows.Ley and W. K. RoGers—g:30. General surgi 
cal clinic. 

G. J. J. LAwrENceE and J. L. MorrissrEy—g:30. Gyne- 
cological operations. 

KINGSTON AVENUE HOSPITAL 


Staff. Dry clinics and exhibition of cases. 
Rap F. Hartor. Treatment of empyema. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


CLINICS IN BROOKLYN AND LONG ISLAND HOSPITALS 


WYCKOFF HEIGHTS HOSPITAL 

Tuesday 

Joun L. BAvER—g. General surgery. 

Joun G. Krauss—g. General surgery. 

RussELL S. FowLer—1o. General surgery. 

ARTHUR HoL_zMAN—10. General surgery. 

Wituiam B. Rosecrans—1o. General surgery. 

Rupo_pH HerrimMAN—2. Obstetrics. 

Cart O. FiscHer—3. Obstetrics. 

Rosario MuLE—4. Urological operations. 
Thursday 

Joun L. BAvER—o. General surgery. 

Joun G. Krauss—g. General surgery. 

RussELL S. FowLer—10. General surgery. 

ARTHUR HoL_zMAN—1o0. General surgery. 

WILLIAM B. Rosecrans—1o. General surgery. 

RupoL_pH HERRIMAN—2. Obstetrics. 

Cart O. Fiscuer—3. Obstetrics. 

Rosario MuL&é—4. Urological operations. 
Friday 

ALBert G. Cook—g. General surgery. 

WILLIAM F. BozENHARDT—9. General surgery. 

WILLIAM Cook—g. General surgery. 

Joun Hortrn—11. General surgery. 

CHARLES PrLuG—11. General surgery. 

Leo DREXLER—2. Urological operations. 

GrorGE ForBes—2. X-ray clinic. 

Henry Dirtam—3. Obstetrics. 


NORWEGIAN LUTHERAN DEACONESSES’ 
HOSPITAL 
Tuesday 
Ek. Ferrts—g. General surgery. 
G. Hunter—g. Orthopedics. 
C. LANGE—11. Genito-urinary surgery. 
D. LivincstoNE—11. General surgery. 
E. Ferris, J. H. B. Down, and C. LAnGE—z. Dry clinic. 
Thursday 
W. B. Dukesutre and P. PLAtou—9. General surgery. 
Ropert W. TAateE—10. General surgery. 
J. H. B. Dowp—11. Obstetrics. 
W. B. Dukesuire, P. PLarou and B. Harris—2. Dry 
clinic. 
Friday 
H. A. FisHeR—g. Genito-urinary surgery. 
R. P. San Frtrppo—o. General surgery. 
Wituiam G. FLIcKINGER—10. General surgery. 
WitiiaM C. Fiickrncer, R. P. SAN Fitippo, ROBERT W. 
Tate, and H. A. Men_pAu—z2. Dry clinic. 


CUMBERLAND HOSPITAL 
Tuesday 
Joun Gainey and stafi—io. Cancer clinic, operations and 
demonstration of cases. 
Thursday 


Merri. N. Foore and staff—o. Goiter clinic, operations 
and demonstration of cases. 

Rosert E. Krnvock and stafi—2. Urological clinic, opera- 
tions and demonstration of cases. 


Friday 


Joun E. Jennincs—og. General surgery, dry clinic. 
Merri N. Foote and F. T. SHATARA—2. Varicose vein 
clinic. 


KINGS COUNTY HOSPITAL 
Tuesday 
’. H. Fiskr, J. TeNopyr, and J. RAPHAEL—g. Genera! 
surgery. 
.M. Rome, W. E. Ennis, and H. W. BENoItT—9. General 
surgery. 
H. E. Fraserand C. S. Cocurane—2. Genito-urinary op 
erations. 
R. A. Renpich—2. X-ray demonstration. 
Thursday 
). H. Fiske, J. Tenopyr, and J. RApHAEL—g. Gener: 
surgery. 
. M. Rome, W. E. Ennis, and H. W. BENo1It—9. Gener 
surgery. 
. D. Narter, R. C. WriiiaMs, and J. B. L’Episcoro 
Orthopedics. 
Friday 
S. J. McNamara and R. H. Gartick—g. Gynecology. 
H. M. Mitts—g. Obstetrics. 
C. Duncan and C. E. Rynp—g. Gynecology and 0! 
stetrics. 
H. E. Fraser and C. S. Cocorane—z2. Genito-urina: 
surgery. 
C. F. McCarty—2. Physiotherapy clinic. 


LONG ISLAND COLLEGE HOSPITAL 
Tuesday 
Wituiam A. Jewett, Gorpon Gipson, H. B. Matrury 
and A. C. Beck—g. Obstetrics and gynecology. 
J. D. RusumMorE—g. Orthopedics. 
Thursday 
W. A. Jewett, Gorpon Gipson, H. B. MATTHEWS, an 
A. C. Beck—g. Obstetrics and gynecology. 
J. D. RusumMoreE—g. Orthopedics. 
J.S. Reap, F. L. SenGrER, and A. L. HArRis—2. Urology 
Friday 
Emit Goetscu, R. F. BARBER, S. P. BARTLEY, ARTHU! 
Goetscu, and R. F. HAarLoE—g. General surgery. 
J. D. RusumMorE—g. Orthopedics. 
J. S. Reap, F. L. SENGEr, and A. L. Harris—2. Urology 


METHODIST EPISCOPAL HOSPITAL 


Tuesday 
R. S. Fow er, T. B. Spence, C. H. Goopricu, and H. k 
BELL—g. General surgery. 
O. P. Humpstone and H. B. MAttHEws—g. Obstetrics 
Thursday 
H. T. LANGwortHy—g. Urological clinic. 
R. S. Fowier, T. B. Spence, C. H. Goopricu, R. | 
SEIDENSTICKER, H. K. BELL—g. General surgery 
O. P. Humpstone and H. B. MAttHEws—o. Obstetrics 
Friday 
H. F. Granam, A. H. Bocart, and P. A. RENAuD—« 
General surgery. 
R. M. Beacu and H. W. Mayves—g. Obstetrics. 
HOLY FAMILY HOSPITAL 
Tuesday 
James M. DowNney—o. General surgical operations. 
Thursday 
Joseru S, BALDwiIn—9g. General surgical operations. 
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BROOKLYN HOSPITAL 


Tuesday 
W. A. SHERWoop—g. General surgical operations. 
\. L. ZiMMERMAN and staff—g. Obstetrical and gyneco- 
logical clinic and conference. 


Thursday 
W. A. SHERWooD—g. General surgical operations. 
Joun E. JennINGs—g. General surgical operations 
N. P. RATHBUN—g. Cystoscopic clinic. 
1). E. McKeENNA—10:30. Orthopedic operations. 
Friday 
W. A. SHERWoop—g. General surgical operations. 
N. P. RatHBuN—g. Urological operations. 
V. L. ZIMMERMAN—g. Gynecological operations. 
James Denton—11. Clinical surgical pathological con- 
ference. 
ST. PETER’S HOSPITAL 
Tuesday 
GorpdoN GiBson—g. Gynecology. 
J. Topp—g. Gynecology. 
H. Ferr—g. Orthopedics. 
H. Morton—2. Genito-urinary operations. 


Thursday 

J. E. JeEnntncs—g. General surgery. 

T. M. BRENNAN—o. General surgery. 

I’. ParFARD—g. General surgery. 

W. Ennts—g. Traumatic surgery. 

H. MortoN—2. Genito-urinary operations. 
Friday 

Gordon GiBsoN—g. Gynecology. 

J. Topp—g. Gynecology. 

H. Fettr—g. Orthopedics. 

H. Morton—2. Genito-urinary operations. 


BUSHWICK HOSPITAL 
Tuesday 
Harry W. DANGLER—9g. Gynecological clinic. 
RicHARD C. WEITHAS—2. Genito-urinary clinic. 
Thursday 
NatHan H. ApLER—g. Emergency obstetrics and ward 
rounds. 
W. E. Lippotp and S. S. SchussHErm—g. Gynecological 
clinic. 
GERARD KASPER—z2. General surgery. 
Friday 
H. WricHut BENoIT—g. General surgery. 


ST. JOHN’S HOSPITAL 


Tuesday 
WarrEN L. DurFFIELD—g. General surgery. 
STANLEY B. THomAs—g. General surgery. 
Robert B. ANDERSON—10. Genito-urinary operations. 
OnsLow A. GorDon, Jr.—2. Qbstetrics. 


Thursday 


Rosert B. ANDERSON—g. Genito-urinary operations. 
STANLEY B. THomas—g. General surgery. 
C\MERON DuNcAN—z2. Obstetrics. 


Friday 
G. FRANK SAMMIs—g. General surgery. 


Warren L. DurrreELp—g. General surgery. 
H\rotp K. BELL—g. General surgery. 


ST. MARY’S HOSPITAL 
Tuesday 
WILLIAM V. Pascuat—g. General surgery. 
P. J. DULLIGAN—g. General surgery. 
E. A. Keves—g. Gynecology. 
R. B. ANDERSON—g. Urology. 
Staff—2. Fracture clinic. 
Thursday 
WILiIAM V. Pascuat—g. General surgery. 
P. J. DULLIGAN—g. General surgery. 
E. A. Kevyes—g. Gynecology. 
R. B. ANDERSON—g. Urology. 
Staff—2. General surgery dry clinic, transfusion. 
Friday 
J. P. MurpHy—g. General surgery. 
T. M. BRENNAN—o. General surgery. 
J. P. GLynn—g. Gynecology. 
T. A. SHIELDS—9. 
CONEY ISLAND HOSPITAL 
Tuesday 
J. Eart Mites—o:30. Gynecology. 
Joun H. Crawrorp—z. Pre- and postoperative care of 
the cardiac patient. 
Ray M. BowLes—2. Preparation of the prostate case. 
J. Eart Mites—z. Miles modification of the Rubin test. 
ArTHUR C. GRAVES—2. Postpartum hemorrhage. 
Thursday 
GEORGE WEBB and J. EArt Mites—g. General surgery. 
P. I. NAsH—2. Pre- and postoperative treatment of dia 
betic patients. 
GEORGE WeBB—2. Traumatic surgery. 
GeorGE G. FisHer—2. Biliary surgery, common duct 
stones. 


Proctology. 


CALEDONIAN HOSPITAL 

Tuesday 

CALVIN BARBER—9g. General surgical operations, 

JosepH TENoPpyR—g. General surgery, dry clinic. 
Thursday 

CALVIN BARBER—9g. General surgery. 

JosepH TENopyR—g. General surgery, dry clinic. 
Friday 

WituAM A. JEwETT—9. Obstetrics. 

JosepH TeENopyrR—g. Fracture clinic. 

CHARLES S. COCHRANE—2. Genito-urinary operations. 


CARSON C. PECK MEMORIAL HOSPITAL 

Tuesday 

J. F. RanKEN—og. General surgical operations. 

O. A. Gorpon, JR.—2. Obstetrics. 
Thursday 

T. L. VossELER—g. General surgical operations. 

Friday 
H. T. WikLE—g. General surgical operations. 


HOUSE OF ST. GILES THE CRIPPLE 
Tuesday 
Josepu B. L’Episcopo and Cuar_Les Dwicut NAPIER—1I0. 
Orthopedic clinic. 
Thursday 


Josepu B. L’Eptscoro and CHar_tes DwiGut NAPIER— 10. 
Orthopedic clinic. 
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ST. JOHN’S HOSPITAL 
(Long Island City) 
Tuesday 
D. E. McManon, I. L. Stern, and staff—9. General surgi- 
cal operations. 
J. J. McMauon and staffi—z. Gynecological operations. 
Thursday 
W. J. Lavette, S. M. Cowen, and stafi—g. General surgi- 
cal operations. 
G. C. Bionpr and stafi—z2. Urological operations. 
Friday 
D. E. McManon, I. L. Stern, and staff—9. General surgi- 
cal operations. 


ST. CATHERINE’S HOSPITAL 
Tuesday 
Joun M. ScanneELL and Frank D. JENNINGS—g. General 
surgery. 
Thursday 
CuarLEs A. GorpoN—g. Gynecology. 
Friday 
Martin L. Bopktn—g. Rectal surgery. 
DanieL A. McATEER—g. General surgery. 


MARY IMMACULATE HOSPITAL 
(Jamaica) 
Tuesday 
FRANK M. DeALy—g. General surgery. 
Thursday 
Louis Licut—g. General surgery. 
Rosert B. ANDERSON—g. Genito-urinary surgery. 
Emit F. Kocu—z. Surgical pathology. 
Friday 
Joun M. ScANNELL—-9. General surgery and spinal anes- 
thesia demonstrations. 
ALLEN RopinsoN—2. Radium therapy. 


FLUSHING HOSPITAL 
(Flushing) 
Tuesday 
G. J. J. LawRENcE—9:30. Gynecological opetations. 
J. W. WickHAm—g:30. General surgical operations. 
J. L. MorrissEY—11. Gynecological operations. 
J. S. Toomas—11. General surgical operations. 
Thursday 
J. S. Tuomas, W. K. Rocers, and J. DER. ComBes—g:30. 
Fracture demonstration. ; 
G. J. J. Lawrence and J. L. Morrissey—g:30. Gyneco- 
logical operations. 


NORTH COUNTRY COMMUNITY HOSPITAL 
(Glen Cove) 
Tuesday 
A. M. BELL—g. Operative obstetrics. 
E. C. Jessup—g. Medical demonstrations. 
Thursday 
M.C. Hitt—o. Pediatrics. 
G. F. Hocu—g. Urological operations. 
Friday 


L. D. LarmorE—g. Laboratory demonstration. 


NASSAU HOSPITAL 
(Mineola) 
Tuesday 
W. M. Post and A. S. WARINNER—g. General surger\ 
W. L. SNEED—g. Orthopedic operations. 
Thursday 
H. C. Martin—g. Obstetrics and gynecology. 
G. F. CLEGHORN—g. General surgery. 
J. W. McCuesney—g. Urology. 
Friday 
G. F. CLecHorn and W. S. S. Horton—g. Gen 
surgery. 
JAMAICA HOSPITAL 
(Richmond Hill) 
Tuesday 
H. W. BARBER—g. General surgical operations. 
H. C. CourtEN—2. Orthopedic operations. 
Thursday 
L. H. Moss—g. General surgical operations. 
A. L. VoLttz—z2. X-ray conference. 
Friday 
H. W. Neatt—g. Gynecological operations. 
A. E. BAKER—g. Obstetrical operations. 
H. C. Courten and A. L. Vortz—z2. Fracture and X-ra 
conference. 
LUTHERAN HOSPITAL 
Tuesday 
A. V. P. FarpDELMANN—g. General surgery. 
N. P. RatHBuN—g. Urological clinic. 
Thursday 
VINCENT BARBER—g. General surgery. 
CAMERON DuNcAN—g. Gynecology. 
Friday 
Epwarp May—g. Obstetrics. 


JEWISH HOSPITAL 
Tuesday 
Joun LinpER—g. General surgery. 
Leo S. ScHwartz—2. Gynecological operations. 
Thursday 
Joun LinpDER—og. General surgery. 
Leo S. ScHwartz—2. Gynecological operations. 
Friday 
WILLIAM LINDER—g. General surgery. 
ADOLPH BONNER—2. Gynecological operations. 
GREENPOINT HOSPITAL 
Tuesday 
A. L. SoresiI—g. General surgery. 
CHARLES A. GorDON—2. Gynecological clinic. 
Thursday 
Joun Situ, JR.—9. General surgery. 
Emit F. Koco—z2. Pathological demonstration. 
Friday 
Joseru S. BALDWIN—g. General surgery. 


KINGSTON AVENUE HOSPITAL 
Thursday 
RatpH F. HArRLor—2. Empyemas complicating cont 
gious diseases. 
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SURGERY OF THE EYE, EAR, NOSE AND THROAT 
CLINICS IN NEW YORK HOSPITALS 


NEW YORK POST-GRADUATE HOSPITAL 
Monday 

ROBERT BucKLEY—2. Laryngectomy or pharyngotomy 
for malignancy. 

CLARENCE H. Smita and staff—z2. Otological operations. 

i}. M. ALGER—3:30. Eye operations and demonstration of 
cases. 

Lou1isE H. MEEKER—4. Pathology of nose and throat. 

Tuesday 

L. H. MEEKER—g. Pathological lantern slide demonstra- 
tion of eye cases. 

C. J. IMpERATORI—9g. Bronchoscopy. 

Marvin F. JoNes—ro. Histological examination of the 
temporal bone in serial sections. 

ArTHUR NILSEN—11. Ethmoid sinus operations. 

G. ALLEN RoBINSON—2. Demonstration of radium as a 
therapeutic agent. 

Marvin F. Jones and staff—z2. Otological operations. 

C. M. Grirrita—3. Caldwell-Luc and Denker operations. 

MartTIN COHEN—3:30. Eye operations and demonstra- 
tion of cases. 

Wednesday 

James W. Wuite and R. ArBLi—g. Eye muscle opera- 
tions; muscular anomalies. 

VictoR ANDERSON—g. Neck dissection and demonstra- 
tion of surgical anatomy. 

RAyMOND J. GAFFNEY—g. Otological operations. 

RoBERT BuckLey—2. Laryngectomy and pharyngotomy 
with removal of hyoid as approach for malignancy. 

Gustav AUFRECHT—2. Rib transplant for nasal deformity. 

CLARENCE H. Situ and staff—2. Otological operations. 

Davin ALPERIN—3:30. Eye operations and demonstra- 
tion of cases. 

Thursday 


L. H. MEEKER—g. Pathological conditions of the eye 
(lantern slide demonstration). 

C. J. Imperatori—g. Opaque foreign bodies (lantern 
slide demonstration). 

DuNncaN MAcPHERSON—10. Frontal sinus operations. 

MarvIN F. Jones—t1o. Histological examination of the 
temporal bone in serial sections. 

ARTHUR NILSEN—2. Caldwell-Luc operation. 

C. J. IMpERATORI—2. Endoscopy and laryngeal opera- 
tions. 

Marvin F. Jones and staff—z. Otological operations. 

MarTIN COHEN—3:30. Eye operations and demonstra 
tion of cases. 

Friday 

J. W. Waite and R. AEBLI—g. Eye muscle operations; 
muscular anomalies. 

T. J. Harris—g. Tuberculosis of larynx (lantern slides). 

R. H. HutcHInson, JR.—10. Cochlear, audiometric and 
vestibular tests. 

E. M. ALGER—3:30. Eye operations and demonstration of 
cases. 

ST. VINCENT’S HOSPITAL 
Monday 
Jonn D. KeErNAN—2. Bronchoscopic clinic. 
Tuesday 


Joun M. LorE—2. Bronchoscopic clinic. 


NEW YORK EYE AND EAR INFIRMARY 
Monday 

T. LAURENCE SAUNDERS—2. Ear, nose and throat opera- 
tions. 

CriypE S. McDANNALD and Truman L. Boyes—z2. Eye 
operations. 

Tuesday 

W. W. WEEKs, WENDELL L. HuGues, Mary LANpIs and 
R. E. MeEK—g. Demonstration of muscular anoma 
lies; visual field changes; retinal detachment. 

G. S. Dixon and I. Scowartz—1o. Demonstration of 
X-ray pictures of mastoid process and nasal accessory 
sinuses. 

B. W. Key, W. B. Donerty, A. Grimacpr, B. S. BEACH 
and H. VAN LAMMERS—2. Eye surgery. 

J. Morrisset SmitH—2. Ear, nose and throat operations. 

Wednesday 

BERNARD SAMUELS, A. B. REESE and E. BuRCHELL—o. 
Sympathetic ophthalmics in relation to site of wound; 
traumatism to retina and choroid; pigmentation of 
retina in detachment; anatomy of temporal bone. 

E. B. BurcHELL—1o. Accessory sinuses, relation to orbit 
(lantern slide demonstration); bacteriology of car. 
FRANcIS W. SHINE, S. P. Oast, S. A. AGATSON and JESSIE 

B. StarK—2. Eye surgery. 
Stuart L. Craic—z. Ear, nose and throat operations. 
Thursday 

ConRAD BERENS aad associates—g. Ophthalmological 
clinic. 

E. B. BuRcHELL. Anatomy of the accessory sinus, varia 
tions and relation to orbit and its contents. Discus 
sion by Conrad Berens. 

WILLIS KNIGHTON. Recent advances in cataract surgery 
with results. 

E. J. BAssEN. Glaucoma operations and results. 

J. Morrisset SmitH—g. Mastoid operations, anatomy of 
facial nerve (demonstration on cadaver). 

E. B. BuRCHELL—g. Anatomy of temporal bone (lantern 
slide demonstration). 

Jonn McCoy—z. Ear, nose and throat operations. 

W. W. WEEks, T. H. Jounson, W. L. HuGues, and R. E. 
MEEK—2. Eye operations. 

Friday 

CiypE E. McDANNALD and Truman L. Boyrs—g. Eye 
clinic. 

G. S. Dixon and I. Scowartz—1o. Demonstration of 
X-ray pictures of mastoid process and nasal accessory 
sinuses. 

BERNARD SAMUELS, CONRAD BERENS, ISADORE GOLD 
STEIN and WILLIS KNIGHTON—2. Eye operations. 

Hucu B. BLAcKWELL—2. Ear, nose and throat operations. 


MIDTOWN HOSPITAL 
Monday 
RayMOND LosEY—2. Ophthalmological surgery. 
Tuesday 
BENJAMIN FREUDENFALL—9:30. Nose and throat surgery. 
MISERICORDIA HOSPITAL 
Tuesday 


RoBert Kk. BucKLEY—2. Ear, nose and throat operations, 
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MANHATTAN EYE, EAR AND THROAT 
HOSPITAL 
Monday 
H. W. Wootton and L. W. CricLEr—z. Eye operations. 
Tuesday 
Davin JONES—12:30. Tonsil clinic. 
Joun R. Pace and staff—z2. Ear clinic. 
Ross FAULKNER and staff—z2. Nose and throat clinic. 
F. M. Low—2. Demonstration of X-ray. 
A. J. Eccston—2. Demonstration of pathology. 
H. R. SKEEL and G. W. Frey, Jk.—2. Eye operations. 
Wednesday. 
G. ALLEN RoBINSON—g. Demonstration of use of radium 
in ear, nose and throat malignant tumors. 
Davip JoNES—12:30. Tonsil clinic. 
A. B. DuELL and staff—z2. Ear clinic. 
HARMON SMITH and stafi—2. Nose and throat clinic. 
E. M. Low—2. X-ray demonstration. 
A. J. Eccston—2. Pathological demonstration. 
S. C. Keri and A. D. MitreNporF—2. Eye operations. 


Thursday 
C. J. ImpeRATORI—10. Bronchoscopic clinic. 
Davip JONES—12:30. Tonsil clinic. 
E. P. Fower and staffi—2. Ear clinic. 
FRANCIS WHITE and staff—2. Nose and throat clinic. 
E. P. FowLer—2. Clinical research of ear. 
N. DEL. L. FLETCHER and J. S. VAN FLEET—z2. Eye 
operations. 
Friday 
G. ALLEN RoBINSON—og. Demonstration of use of radium 
in ear, nose and throat benign tumors. 
Davin JoNES—12:30. Tonsil clinic. 
Joun Rar—2. Ear clinic. 
J. E. MacKenty—2. Nose and throat clinic. 
D. H. WEBSTER and M. Con—EN—2. Eye operations. 


PRESBYTERIAN HOSPITAL 
Monday 
Ear, nose and throat clinic. 
Tuesday 
Tuomas H. JoHNsoN—10. Eye manifestations of brain 
conditions. 
G. CoAKLEyY—10. Follow-up clinic, ear, nose and 
throat cases. 
Joun H. DuNNINGTON—2. Eye operations. 
LEE R. PrercE—2. Ear, nose and throat clinic. 
Joun KERNAN—2. Bronchoscopy. 
Wednesday 
DaniEL B. KirBy—ro. Eye tissue culture demonstra- 
tions. 

Harry NEIVERT—10. Anatomical demonstration. 
GeEoRGE R. BriGHTON—2. Ear, nose and throat clinic. 
Thursday 

Joun M. WHEELER—10. Results of eye operations. 

James W. Bascock—1o. Follow-up clinic, ear, nose and 
throat cases. 

Joun M. WHEELER—2. Eye operations. 

CuHaARLES N. HARPER—2. Ear, nose and throat clinic. 


Harry NEIVERT—2. 


Friday 
Joun H. Dunnincton—ro. 
muscle conditions. 
PAGE NORTHINGTON—10. Studies in deafness. 
Joun H. DuNNINGTON—2. Eye operations. 
GEORGE V. BROWNE—2. Ear, nose and throat clinic. 


Demonstration of eye 


SURGERY, GYNECOLOGY AND OBSTETRICS 


BELLEVUE HOSPITAL 
Monday 

WitiraM B. Douerty and E. B. GRESSER—2. Eye opera 
tions. 

R. T. ATKINS—2. Ear, nose and throat operations. 

Tuesday 

Joun Mitter and E. H. Moyite—1o. Bronchoscopi 
clinic. 

W. C. BowEers—z2. Ear, nose and throat operations. 

S. A. AGATSON and E. A. TusAk—2. Eye operations. 

Wednesday 

WEBB W. WEEKS, E. B. Gresser and A. E. Town—o 
Pathological eye specimens, gross and microscopic. 

J. W. FowLkes—1o. Postoperative mastoid clinic. 

JouNn MILLER—2. Laryngological clinic. 

WEBB W. WEEKS, WILLIAM B. Douerty, S. P. Oast and 
S. A. AGATSON—2. Eye operations. 

C. J. IMpERATORI—3. Bronchoscopic clinic. 

Thursday 

Wess W. WEEKs and S. A. AGATSON—g. Ophthalmo 
scopic cases. 

E. H. MoyLtE—10. Anatomical demonstration, ear, nosi 
and throat specimens. 

J. W. Fow.kes and V. C. McCuaic—z. Ear, nose and 
throat operations. 


S. P. Oast and E. A. TusAK.—2. Eye operations. 


Friday 
Wess W. WEEKS. E. B. GresseR and A. E. Town—o. 
Pathological eye specimens, gross and microscopic. 
Joun GuTTMAN—9. Neuro-otology. 
Epcar M. Pope and J. Swirt HANLEY—2. Ear, nose and 
throat operations. 
E. B. GRESSER and WEBB W. WEEKS—2. Eye operations. 


BETH ISRAEL HOSPITAL 
Monday 
ALFRED A. SCHWARTZ—2. Clinic in neuro-otology. 


Tuesday 
JosepH W. MILLER—9. Bronchoscopic diagnostic clinic 
Ervin Torok, S. SLOUKA and FREDERICK NEWMAN—2 
Eye clinic. 
Wednesday 
Mark GOTTLIEB—2. Ear surgery. 
LawrENcE D. REDwAy—2. Demonstration of colore:! 
photography of living eye. 


Thursday 


WILLIAM SPIELBERG—9g. Rhinological surgery. 
S. J. Kopetzky—2. Otological operations. 
Ervin Torok, S. SLouUKA and FREDERICK NEWMAN—: 
Eye operations. 
Friday 
Haroip J. Isaacs—2. Nose and throat clinic. 


LENOX HILL HOSPITAL 
Thursday 

Joun KerNaN and G. F. OBERRENDER—g. Bronchoscopi: 
clinic. 

Rupo.r C. DENIG, JOHN J. Rem and F. VINCENT GuIN! 
—2. Advancement (anchoring suture in cornea 
limbus); isolation of iris for incarcerated or prolapse! 
iris; transplantation of buccal mucous membran 
iridotorsion for glaucoma; treatment of postoperati\ 
infection. 
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NEW YORK POLYCLINIC HOSPITAL 
Monday 
\Virt1aAM L. GATEwoop—2. Nose and throat operations. 
irvIN ToROK—3. Ophthalmology. 
Joun McCoy and staff—4. Otology. 
Tuesday 
LEE M. Hurp—2. Nose and throat operations. 
C, E. McDANNALD and T. A. Nortucotr—3. Ophthal- 
mology. 
SAMUEL J. KopetzKy—4. Otology. 
Wednesday 
ERVIN Torok and JoHN RICHARDSON—g. Ophthalmo- 
logical operations. 
WituiaM L. GATEwoop—z2. Nose and throat clinic. 
Joun McCoy and staff—4. Otological operations. 
Thursday 
LeE M. Hurp—z2. Nose and throat clinic. 
C, E. McDannatp and T. A. Nortucott—3. Ophthal- 
mological operations. 
S. J. Kopetzky—4. Otological operations. 
Friday 
LAWRENCE D. REDWAy—g. Colored photography of 
living eye. 
Henry B. ORTON—2. Bronchoscopy. 
ERVIN TOROK—3. Ophthalmology. 
Joun McCoy and stafi—4. Otology. 


FLOWER HOSPITAL 
Thursday 
J. A. W. HetrickK—2. Mastoid problems. 
EDWIN S. Munson—2. Muscular imbalance of the eye. 
WitttaAM McLean—z. Cataracts (Barraquer technique). 
ARTHUR CHAMBERS—2. Ophthalmological clinic. 


MORRISANIA HOSPITAL 
Tuesday 
Otolaryngological operations. 
Wednesday 
T. H. Curtry-9. Ophthalmological operations. 
Thursday 
Davip H. Jones—2. Bronchoscopic clinic. 


C. SMITH-2. 


FORDHAM HOSPITAL 
Tuesday 
JoserH D. Ketty—g. Otolaryngological operations. 
Wednesday 
S.H. BAscu—g. Otolaryngological operations. 
Friday 
H. G. Wincor—g. Ophthalmological operations. 
CORRECTION HOSPITAL 
Monday 
James W. SmitH—2. Ophthalmic surgery. 
Friday 
JosepH ROSENBERG—g. Ear, nose and throat clinic. 
ST. MARY’S HOSPITAL 
Wednesday 


J\mes W. BaBcock—g. Ear, nose and throat conditions 
in children, 


MT. SINAI HOSPITAL 


Monday 
SIDNEY YANKAUER, MERWIN MYERSON and RUDOLPH 
KRAMER—2. Bronchoscopy. 
J. Wotrr, K. ScHLIVEK and I. GOLDSTEIN—2. Eye clinic. 
Tuesday 
I. FRIESNER, J. MAyBAUM, WALTER Horn, S. Rosen, 
JosepH G. Druss and Harry ROsENWASSER—o. 
Ear operations and demonstration of cases. 
I, GOLDSTEIN—10.: Ocular pathology. 
SIDNEY YANKAUER, MERWIN Myerson and 
KRAMER—2. Nose and throat clinic. 
Wednesday 
I. FrRIESNER, J. MaysBaum, WALTER Horn, S. ROSEN, 
Joseph G. Druss and Harry ROsENWASSER—o. 
Ear operations and demonstration of cases. 
R. LAMBERT—10. Fundus photography. 


Thursday 


I. GoLpstEIN—10. Ocular pathology. 

SWNEY YANKAUER, MerwiIN Myerson and RupOoLPH 
KRAMER—2. Bronchoscopy. 

J. Wotrr, K. ScHLIVEK and |. GoLDSTEIN—2. Eye clinic. 

Friday 

H. Minsky—1o. Improved methods of focal illumination 
and transillumination. 

SIDNEY YANKAUER, MERWIN MyersON and RUDOLPH 
KRAMER—2. Nose and throat clinic. 


RupOLPH 


ST. LUKE’S HOSPITAL 
Monday 

WEsTLEY M. Hunt—2. Nose and throat clinic. 

ALFRED WIENER, ISAAC HARTSHORNE, CHARLES LITTWIN, 
HENRY SMITH and RaymMonp E. MrEK—z2. Eye 
clinic. 

Tuesday 

Cart M. SauTTER—2. Ear clinic. 

L. T. Perrautt and W. M. Hunt—z2. Bronchoscopic 
clinic. 

ALFRED WIENER, ISAAC HARTSHORNE, CHARLES LITTWIN, 
HENRY SMITH and RAyMonp IE. MEEK—2:30. Eye 
operations. 

Wednesday 

A. P. VoisLawsky and staffi—2. Nose and throat opera- 
tions. 

ALFRED WIENER, ISAAC HARTSHORNE, CHARLES LITTWIN, 
Henry Situ and Raymonp E. MEEK—2. Eye clinic. 

Thursday 

WEsLeEy C. Bowers and staff—z. Radical mastoid with 
primary skin graft. 

Friday 

ALFRED WIENER, ISAAC HARTSHORNE, CHARLES LITTWIN, 
HENRY SMITH and RaymMonp E. MrEEK—2. Eye 
clinic. 


KNAPP MEMORIAL EYE HOSPITAL 
Tuesday 
ARNOLD Knapp and staff—2. Eye operations. 
W ednesday 
ARNOLD Knapp and staff—2. Eye operations. 


Thursday 
ARNOLD Knapp and staff—2. Eye operations. 
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LIGHTHOUSE EYE CLINIC 
Tuesday 
ConRAD BERENS—9. Operations for retinal detachment 
(lantern slide demonstration). 
H. J. Ross—1o. Relation of dental infections to diseases 
of the eye (lantern slide demonstration). 
Paut T. Connotty and Ervin A. TusaAkK—11. Demon- 
stration of unusual clinical and operative cases. 


Wednesday 
Conrad BERENS—g. Operations for heterotropia and 
hetarophoria; retroplacement, resection and tenotomy 
of inferior oblique (lantern slide demonstration). 
LeGranp H. Harpy—tro. Practical points in perimetry 
and campimetry (lantern slide demonstration). 
ApoLtF PosNEr—11. Embryologic interpretation of cer- 
tain developmental anomalies of the eye (lantern slide 
demonstration). 
Thursday 
James M. Evans—g. Relation of upper respiratory infec- 
tions to diseases of eye (lantern slide demonstra- 
tion). 
E.vizABETH K. STARK—1O0. 
slide demonstration). 
Ervin A. TusAk—11. Clinical consideration of ocular tu- 
mors. 


Clinical perimetry (lantern 


Friday 
ConrAD BERENS and ELIzABeTH K. STARK—9. 
fatigue (lantern slide demonstration). 
PauL T. CoNNOLLY and DorotHy KERN—10. Orthoptic 
training. 
OLGA SircHERSKA—11. Kerotoconus and contact lenses 
with presentation of cases. 


Ocular 


LEBANON HOSPITAL 
Monday 


M. D. LEDERMAN and Isaac M. HELLER—2. 
gology. 


Otolaryn- 


Friday 
M. D. LEDERMAN and Isaac M. HELLER—2. 
gology. 


Otolaryn- 


CITY HOSPITAL 
Monday 
A. N. SCHILLER—2. Ear, nose and throat clinic. 
Thursday 


Ear, nose and throat clinic. 


O. C. Risco—2. 


LINCOLN HOSPITAL 
Tuesday 
J. S. HanLtEyY—2. Otolaryngological operations. 
Thursday 
H. K. Liccerr and M. BERGER—2. Otolaryngologica| 
operations. 


METROPOLITAN HOSPITAL 
Tuesday 
A. L. CHAMBERS—4. Surgery of the eye. 
Thursday 


J. A. W. Herrick and staff—r1o. Surgery of the nos 
throat and ear. 


BRONX HOSPITAL 
Monday 
N. GOODFRIEND—2. Ophthalmology. 
Wednesday 
M. J. BALLIN—2. Otolaryngology. 
Thursday 
M. J. BALLIN—2. Otolaryngology. 


FIFTH AVENUE HOSPITAL 
Thursday 
WestLey M. Hunt—2z. Otolaryngological operations a1 
demonstration of cases. 
Friday 
LeGranp H. Harpy and Z. H. Evtis—z2. Ophthaln: 
logical operations and demonstration of cases. 


GOUVERNEUR HOSPITAL 
Friday 
WitiiaM L. GATEwoop—2. 


Epw: 

Nose and throat clinic. Epw: 

HARLEM HOSPITAL 
Wednesday 


L. Huspy—2. Otolaryngology. 


PHILI 


HOSPITAL FOR JOINT DISEASES 
Tuesday 
ALFRED BRauN—10:45. Ear, nose and throat operation 


SPECIAL CLINICS FOR BROOKLYN-LONG ISLAND DAY—WEDNESDAY 


BROOKLYN EYE AND EAR HOSPITAL 


R. L. Moorweap and stafi—o. Operations: Simple and 
radical mastoid; sinus operations, local and general 
anesthesia; tonsillectomy and adenoidectomy, local 
and general anesthesia; bronchoscopy. 

Joun N. Evans—o. Fundus cases; slit lamp demonstra- 
tion; research laboratory demonstration. 

Dr. DEVERE—9. Pathological demonstrations. 

CHARLES FRANKENBURGER—9. Problems of anaphylaxis; 
pathological specimens; old ophthalmological works. 

GrorRGE BArRTIScH—g. Old German ophthalmology. 

Joun OnLty—o. Lantern slide demonstration. 

RatpH I. Ltoyp—g. Proptosis as a diagnostic problem. 

THURMAN GIVEN and stafi—9. Syphilis and the eye. 

Dr. DEVERE—2. Pathological demonstrations. 


Drs. CRANE, LASHER, BRAISLIN, COLLINS, SCOFIELD Joun 
DuRKEE, Appoms, PooLt, TucKER, HERBERT, CA\i 
ERON, McCammon, AuwerpbA, and DEYOANNA- 
Demonstration of cases of laryngectomy, artifici«! 
larynx, brain abscess, meningitis, petrositis. 

R. RenpicH—2. Problems of anaphylaxis; pathologic 
specimens; X-ray diagnosis and pathology of th 
mastoid and petrous pyramid; posterior sinuses; an 
optic canal. 

THURMAN GIVEN and staff—2. Syphilis in children. 

P. CHALMERS JAMESON—2. Recession operation. 

Joun Onty—z2. Cataract. 

James H. ANDREWs—2. Glaucoma operations. 

E. Ciirrorp PLacE—2. General ophthalmic surgery. 

Drs. REYNOLDS, WAuGH, BisHop, BEERY, and HArRGITI 
2. Ophthalmological surgery. 


Joun 
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LUTHERAN HOSPITAL 

\. GILLIGAN, P. Keir, L. M. MacDovuca i, G. T. Potk, 
J. E. Stack, and M. SKINNER—g. Ear, nose and 
throat clinic. 

\. GILLIGAN and G. T. Po_k. Bronchoscopy; nasal sinus 
surgery; ear functional tests. 

P. Keivand J. E. Stack. Tonsillectomy under local anes- 
thesia; submucous resection; nasal sinus diagnosis. 

|. M. MacDouGALi and M. SKINNER. Tonsil and adenoid 
clinic; mastoidectomy; nasal surgery. 


ST. PETER’S HOSPITAL 
Joun Haurr. Treatment of the faucial tonsil by physio- 
therapy. 
\LBERT KEENAN. Conservative treatment of diseases of 
the accessory nasal sinuses. 


ST. JOHN’S HOSPITAL 
(Long Island City) 
Patrick J. KeNNepy—1. Secondary operation for mas- 
toid; new technique in removal of septum. 


ST. MARY’S HOSPITAL 


Ear, nose and throat operations. 
WILKINSON—2. Pathology of 10,000 pairs of 
tonsils. 


WYCKOFF HEIGHTS HOSPITAL 
Jr.—2. 


KARL MUELLER, Diathermic treatment of 


tonsils. 
CUMBERLAND HOSPITAL 
I’. H. LASHER and staff—z2. Symposium on diseases of the 
ear, nose and throat. 
NORTH COUNTRY COMMUNITY HOSPITAL 
(Glen Cove) 


G. H. Cox, L.. T. JackMAN, and Dr. Scorr—12. Nose and 


throat clinic. 
CONEY ISLAND HOSPITAL 
T. B. Woop. Cerebral complications of otitis media 
BROOKLYN HOSPITAL 


C. G. Crane, J. H. TAyior, and F. H. LAsHer—2. Nose 


and throat operations. 
BUSHWICK HOSPITAL 


L. C. MENGER and staff—o. 
tions. 


Kar, nose and throat opera 


CLINICS IN BROOKLYN AND LONG ISLAND HOSPITALS 


JEWISH HOSPITAL 
Tuesday 
Nose and throat operations. 


Thursday 
Nose and throat operations. 


Epwarp L. BERGER-—2. 


EpwARD L. BERGER—2. 


Friday 


Puitre Le1powitz—2. Nose and throat operations. 


BROOKLYN HOSPITAL 
Friday 
C. G. CrRANE—2. Ear, nose and throat operations and 
bronchoscopic clinic. 


CALEDONIAN HOSPITAL 
Tuesday 
Joun W. DurKEE—2. Otology. 
Thursday 


Joun W. DuRKEE—2. Otological operations. 


CUMBERLAND HOSPITAL 
Tuesday 
Joun H. BatLey and staff—2. Eye clinic, operations and 
demonstration of cases. 


JAMAICA HOSPITAL 
(Richmond Hill) 


Thursday 
\. J. SHEKTER—2. Eye, ear, nose and throat clinic. 


LUTHERAN HOSPITAL 
Tuesday 


A. GILLIGAN—9. Otolaryngology. 


Thursday 
A. GILLIGAN—g. Otolaryngology. 
LEON W. GREEN— 2. Ophthalmological clinic. 
Friday 
PETER KemL—o. Otolaryngology. 
KINGS COUNTY HOSPITAL 
Tuesday 
J. W. DurRKEE and M. G. GoLpEN—o. Otolaryngology. 
LONG ISLAND COLLEGE HOSPITAL 
Tuesday 
C. W. SticKLE—2. Laryngology. 
H. M. Smiru—z2. Ophthalmology. 


MARY IMMACULATE HOSPITAL 
(Jamaica) 
Tuesday 

DANIEL S. CUNNING—g. Nose and throat clinic. 
METHODIST EPISCOPAL HOSPITAL 
Friday 
C. L. Stonre, C. A. ANDERSON, E. 
GLEDHILL—2. Otolaryngology. 


A. Sunpg, and H. 





ST. JOHN’S HOSPITAL 
Tuesday 
Joun P. BAKER—2. Otolaryngology. 
Thursday 
Joun P. BakER—2. Otolaryngology. 
Friday 
Ropert L. MoorHEap—2. Otolaryngology. 


NASSAU HOSPITAL 
(Mineola) 
Friday 
H. B. Smiru—o. Nose and throat clinic. 


NORTH COUNTRY COMMUNITY. HOSPITAL 
(Glen Cove) 
Friday 
G. H. Cox—o. Nose and throat operations. 
ST. CATHERINE’S HOSPITAL 
Tuesday 
S. H. peCosteE—2. Ear, nose and throat clinic. 


Thursday 


G. GARTHWAITE FISHER—2. Ear, nose and throat clinic. 
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WYCKOFF HEIGHTS HOSPITAL 


Tuesday 


RoBerT L. MoorHEAD—2. Nose and throat clinic. 
Cart MUELLER, SR—3. Ophthalmological operations. 


Thursday 
Rosert L. MoorHEAD—2. Nose and throat clinic. 


CarL MUELLER, SrR—3. Ophthalmological operation 


Friday 
Cart H. MuELLER, Jr.—2. Nose and throat clinic. 
IRVING CAMERON—3. Nose and throat clinic. 


ST. JOHN’S HOSPITAL 
(Long Island City) 
Friday 
P. J. KENNeEpy and stafi—2. Bronchoscopy. 


ST. PETER’S HOSPITAL 
Tuesday 
A. KEENAN—2. Nose and throat clinic. 


Thursday 
M. G. GoLDEN—2. Nose and throat clinic. 
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